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introducing... 
greater safety 


in topical anesthesia 


Pyribenzamine 
Amesthetic Solution and Jelly 


Supptied: Pyribenzamine hydrochloride Anesthetic 
Solution, 2%, a clear, nonviscous, stable, sterile solu- 
tion with 0.5% chlorobutanol as preservative; in 1-oz. 
bottles. 


Pyribenzamine hydrochloride Anesthetic Jelly, 2%, 
a stable, sterile aqueous jelly with applicator tip (for 
insertion into meatus for intra-urethral instillation), 
also with chlorobutanol; in 1-oz. tubes. 


For complete information, consult your CIBA repre- 
sentative or write to Medical Service Division, cipa, 
Summit, New Jersey. 


Pyribenzamine® hydrochloride (tripelennamine hydrochloride CIBA) 


Summit, N. J. 
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VICAP FORTIOR 


BALANCED (Improved) HIGH POTENCY 


— For General Therapeutic Use — 


A valuable supplement in the regimen of the tuberculosis patient 
te assist in rectifying deficiencies caused by: 
Febrile conditions — Poor Nutrition — Faulty Absorption 


Vitamins and Minerals Pius Choline, Inositol and di-methionine. 


VITAMINS, PER CAPSULE MINERALS, PER CAPSULE 
Vitamin A (Synthetic Vitamin Ca (trom DiCalcium Phos 
Palmitate 12,500 USP Units phate, Anhydrous 
Vitamin D (Irradiated P (trom DiCalcium Phos 
Ergosterol 1,000 USP Units phate, Anhydrous 
Vitamin B-1 (Thicemine Fe (trom Perrous Sulfate 
Hydrochloride, USP) 5 mg Dried, USP 
Vitamin B.2 (Ribo Cu ‘trom Copper Sulfate, 
flavin, USP 25 mg Monohydrate 
Vitamin B-6 (Pyridoxine Mn trom Manganese 
Hydrochloride 0.5 mg Sulfate, Dried 
Vitamin B12, USP 1 microgram K (from Potassium Sulfate 
Vitamin C (Ascorbic Mg (from Magnesium Sul 
Acid, USP 75 mq fate, Dried 3 
SPECIFY Niacin Amide, USP 40 mg I (trom Potassium 
Calcium Pantothenate 4mq lodide, USP 0.075 
Vitamin E (d-alpha Tocopherol Co (from Cobalt Sulfate 0.04 
B10 Acetate [from vegetable oils! Mo (from Sodium 
equivalent by biological Molybdate 0.1 
assay to 2 I. U. Vitamin E) Zn (trom Zinc 
VITAMINS Fol Acid USP 0.5 mg Sulfate, dried 0.5 
Choline Bitartrate, 31.4 mg Inositol, 15 mg di-Methionine, 10 mg 


Biochemical Research Laboratories, Inc. 
One East Walton Place Chicago 11, Illinois 


. as used by the 
OVERHOLT THORACIC CLINIC 


Lucite Spheres, 1%" or 1" (in diam.). . . $.30 ea. 
Polyethylene Film, Animal Tested, (Used for 
encasing Soheres) 


54" x O15...10 yds. $7.50 
54” x 002...10 yds. $7.50 


ORDER DIRECT FROM: 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 
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A NEW COUGH SPECIFIC 
Free from central depression 
NON-NARCOTIC 

Free from addiction 


TESTED IN 18,000 OBSERVATIONS: 


a 10-mg dose of Romilar 

is equivalent to 

a 15-mg dose or codeine 
available in tablets 

and as a syrup 

*t. J. Cass ef ol., New England J. Med 
249.132, 1953; Am. J. M. Se., 227.291, 1954. 


Romilar® Hydrobromide — brand of 
extromethorphan hydrobromide 


(d-3-methoxy-N-methylmorphinan hydrobromide) 


HOFFMANN -LA ROCHE INC 


Roche Park « Nutley 10 « New Jersey 
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rapid relief 
for coughs from colds or allergies 


AMBENYEL EXPECTORANT 


AMEEN YE. owes its special value AMBENYI. EX PECTORANT contains in 


to the action of two outstanding antihistaminics com cach fuidounce 


Ambodryl hydrochloride. . . . . 24mg. 
bined with other valuable agents. Benadryl," noted for 


Parke-Davis) 
Benadryl hydrochloride 
with its high antihistaminic activity, act together to (diphenhydramine hydrochloride, 


Parke Davis) 


Dihydrocodeinone bitartrate 


its antihistaminic-antispasmodic action, and Ambodryl,* 


make coughing patients more comfortable. The anti- 


spasmodic, antiallergic, decongestant, and demulcent 


actions of pleasant-tasting AMBENYL EXPECTORANT Potassium guaiacolsulfonate 
Menthol 
* quiet the cough refiex Alcohol 


+ facilitate expectoration Supplied in 16-ounce and 1-gallon bottles 


+ decrease bronchospasm dosage Every three or four hours—adults, | 
+ relleve mucosal congestion to 2 teaspoontuls; children, 's to 1 teaspoonful 


‘1D: Davis Company 
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PRECISION CONTROL of Air Instillation or Decompression 
with Minimum Patient Discomfort 
Maximum Speed and Safety 


ANEROID 
PNEUMO APPARATUS 


HOSPITAL MODEL 599-A 


This unit has been designed to 


provide accurate administration TO FACILITATE APPLICATION AND 


or removal of air under carefully DECOMPRESSION OF PNEUMOTHORAX 
controlled conditions. The 250 cc. 


glass air cylinder is fitted with a 
precision ground glass piston. 
Pressure exerted on one face of 
the piston by air from a motor 
driven pump pushes the piston 
through the cylinder, forcing the 
air on the other side of the piston 
through the delivery outlet of the 
unit. Movement of the piston can 
be stopped instantly, and if de- 
sired, as little as 5 cc. of air can 
be administered. 


The capacity of the apparatus is 

unlimited, and rate of delivery 

is regulated by the control valve. 

At setting | the rate is 250 cc. in 

45 seconds, and at setting 2 the 

rate is 250 cc. in 16 seconds. An 

aneroid manometer shows air 

pressure during instillation and 

indicates pressure in the chest 

when the control valve is set at 

‘Off’. The apparatus is also effec- 

tive for controlled withdrawal of Complete information on request 
air when the main valve on the Your dealer will gladly demonstrate this apparatus 
control panel is turned to 

‘vacuum’. 


FREDERICK J. WALLACE, President 


American (ystoscope Makers, Ine. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 2 


: 
5 
j 
j 
¥ 
‘ 
fhe 


« 


NOW YOU CAN 


TREATMENT er 


HYPE TENS? 


OF AcTION 
@> 


SERPAS!L® (reserpine 
SERPASIL@®- APRE SOLINE® hydrochloride (raseraiin« ralazi chloride CiBA 
APRESOLINE® hydrochloride (npdratazine 
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For Initial therapy—in all cases: 


SERPASIL, a pure crystalline alkaloid of 
rauwolfia root--particularly effective in the 
neurogenic forms of hypertension. Acts cen- 
trally—tranquilizes, moderately lowers blood 


Serpasil 


When combination therapy is indicated: 


SERPASIL-APRESOLINE, a combination 
product offering convenience and economy 


Serpasil-Apresoline’ 


in more refractory cases requiring turther 
individualization of dosage: 


APRESOLINE acts centrally aad peripher- 
ally for a marked antihypertensive effect. 
Increases rena! plasma flow—produces vaso- 
dilatation—inbibits pressor substances. 


Apresoline’ 


Serpasit Tablets, 0.1 mg., 0.25 mg. and 1.0 mg. 
Parenteral Solution (for neuropsychiatric use only), 
2.5 mg. per mil., in 2-ml. ampuls. 
Elixir, 0.2 mg. per 4-ml. teaspoonful. 
Serpasit-Apresetine Tablets, each containing 0.1 mg. of Serpasil and 25 mg. of Apresoline. 
Tablets, each containing 0.2 mg. of Serpasil and 50 mg. of Apresoline. 
Apresetine Tablets, 10 mg., 25 mg., 50 mg. and 100 mg. 
Ampuls, 1 ml., 20 mg. per mi. 


When writing please mention Diseases of the Cheat 


4 

; : pressure, slows heart rate. a 

in the more complicated cases involving both 

peuregenic and humoral factor: 

4 

ix 


eaqain 
3 
3 
® 
* 
‘ 


“In large groups of children, especially those of school age, 
streptococcal respiratory disease is potentially as serious 
as it is commonplace,” 


For Year-Round Rheumatic-Fever Prophylaris ...One In- 
jection Monthly. To prevent both the onset and the re- 
currence of rheumatic fever, Injection BICILLIN offers pro- 
longed penicillin attack against the initiating streptococcal 
infection. Just one injection monthly of 1,200,000 units 
promotes adequate penicillemia for preventing rheumatic 


inception or reactivation.*” Once-a-month convenience... 
economical ... maintains patient-physician contact. 


SUPPLIED: 1,200,000 units in single-dose disposable syringe 
(2-cc. size). 

Also Available: 300,000 units per cc., multiple-dose vial of 10 ee.; 
600,000 units per l-cc. TUBEX” Sterile-Needle Unit, packages 
of 10 TUBEX. 


1. Tidwell, R. A.: Northwest Med. 53:470 (May) 1954 
2. Diehl, A. M., and others: J.A.M.A. 155:1466 (Aug.21) 1954 
8. Stollerman, G. H.: Am. Pract. 5:589 (Aug.) 1954 


' Benzathine Penicillin G (Dibenzylethylenediamine Dipenicillin G) Phitadetpnia 2, Pa. 
LONG-ACTING 
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EMERSON 
RESPIRATION 
ASSISTOR 


I. P. P. B. 


1. Mixes air with oxygen. 


2. Flows rapidly and 
exhales freely. 


3. Can be cleaned easily. 


Write for fall information. 


J. H. EMERSON CO. 
Cambridge 40, Massachusetts 


list Gen 


MIST 0, GEN EQUIPMENT CO. 
OAKLAND 7, CALIFORNIA 
aly on order of physicion or 0 


2711 ADELINE STREET 
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Bit won't be easy — unless you're al- 
ready prescribing Norisoprine in the 
Agronacor, In that case, you'll know how 
inconspicuously it can be patient-admin- 
istered—even in public— whenever 
bronchospasm threatens. 
You'll know too, that this unique pock- 
. et-size therapy fits the palm of the hand 
... that a couple of inhalations give relief 
from all types of bronchial asthma in a 
matter of minutes. And you'll know that 


. asthmatics who are fast to certain other 
treatments often respond rapidly to 
NORISODRINE. 


If this is news to you, Doctor, why not 
try Nortsoprine in the AEROHALOR on your 
next asthmatic? Many physicians keep a 
supply in the office so they can supervise 


initial dosage and observe its Abtrostt 
quick action at first hand. 


Can you spot the asthmatic, Doctor? 


SULFATE POWDE! 
Suifate, Abber 
in the Aerohalor* 
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Syrup (5 mg. per teaspoonful), Oral Tablets (5 mg. per tablet). 


easier, 

better management 
of the asthmatic patient 

for around-the-clock 
protection against bronchospasm 


dainite 


Only 1 prescription for protected aminophyllindin distinc# dOsage forms tor 

the different requirements during the day and durifg th aight. .. With Dainite 

therapy, protection against bronchospasm is gontinuous Gastric side 

actions minimal 

4 
for daytime protection VA for night protection 
Each Dainite DAY Each Dainite NIGHT 
tablet contains: tablet contains 

% or Sodium Pentobarbita! “or Bottles of 50 DAY tablets and bot- 
3 or Aminophylline 4or tles of 50 NIGHT tablets; also sup- 
“% or Ephedrine HC! None plied as the Dainite Unit containing 
“% or Ethy! Aminobenzoate “%or 48 DAY tablets and 18 NIGHT 
24% or Aluminum Hydroside 24% 0° tablets in a dispensing package 
None Phenobarbital % Qf. 


dual aerosol bronchodilator to increase vital capacity DYLEPHRIN: 


The first stable solution of epinephrine and atropine which maintains 
therapeutic potency .. . Produces a more rapid and far greater 
increase in vital capacity than is possible with epinephrine alone 
. Patients who use Dylephrin prefer it to all other preparations. 
é Each 100 cc. contains epinephrine (synthetic racemic) 2.5%, 
and atropine sulfate0.5 Gm. 15 and 30 cc. bottles. 
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IRWIN, NEISLER & COMPANY « vecartur, « TORONTO |, ONTARIO 
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ECONOMICAL 


ADMISSION X-RAY PROGRAMS 
made possible by Fairchild 70-mm cameras 


Fairchild 70-mm x-ray cameras, used in 
connection with photofluorographic equip 
ment, provide the easiest and most eco 
nomical method of carrying out a com- 
plete admissions X-ray program hex ause 
of their rapid, automatic 
filuny 


have 


operation and 


fractional costs. As a result, these 


become the “standard” for 
mass chest radiography. The 70-mm nega 
tive is adequate for direct viewing; magni 
fication 


available if ce sired. 


Suspected positive cases (which have been 


viewing is 


found to average between 8 and 10 per 
would 
normally be retaken on 14 x 17 film by the 
hospital radiologist 


cent of all hospital admissions ) 


Report of the Council of Tubercu- 
losis Committees, American College 
of Chest Physicians. April, 195! 


We alse urge routine chest 
= rays of all admissions to general 
hespitels. The velve of this hes 
been demonstrated in several large 
throughout the country 
where unrecognized cases of tuber- 
culosis ond other chest conditions 
ere being discovered 


When writing please 


The completely automatic operation of 
the Fairchild Roll Film Camera permits 
one technician to radiograph up to 150 
chests per hour. For smaller hospitals the 
Cut Film Camera offers identical high neg- 
ative quality at lower initial investment. 
Fairchild’s 70-mm cameras are available 
on all leading 70-mm hospital admission 
units and can be adapted to many existing 
installations 
ally guaranteed for one year, and are 
backed by For 
further X-ray 
supplier or write Fairchild 
, 88-06 Van 
Wyck Expressway, Jamaica, N. Y., Dept 
160-35R3 


The cameras are uncondition- 


Fairchild factory service 


information consult your 
equipment 


Camera and Instrument Corp 


IRCH/LD 
X-RAY EQUIPMENT 
AND ACCESSORIES 
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setting new standards 


ETHICON 


sutures 


reverse cutting | 


20% more needle strength 


for greater safety in streptomycin therapy... 


DISTRYCIN 


Squibb Streptoduocin 
Streptomycin and dihydrostreptomycin in equal parts 


Distrycin has an important advantage over streptomycin. It has the same 
therapeutic effect but ototoxicity is greatly delayed. Since the patient 

is given only half as much of each streptomycin drug as he would have on 
a comparable regimen of either one prescribed separately, the danger of 
vestibular damage (from streptomycin) or cochlear damage (from 
dihydrostreptomycin) is significantly lessened. 


Signs of vestibular damage appear in cats treated with Distrycin as much 
as 100 per cent later than in animals given the same amount of streptomycin. 


*Heck, W.E.; Lynch, and Graves, H.L.: Acta oto-laryng, 44.416, 1953, 


Distrycin dosage is the same as for streptomycin. In tuberculosis the 
routine dose is | Gm. twice weekly, in conjunction with daily 
para-aminosalicylic acid or Nydrazid (isoniazid). In the 

more serious forms of tuberculosis, Distrycin may be given 

daily, at least until the infection has been brought 


under control. 
Powder, 


1 and 5 Gm. vials. 


Solution, 
SQUIBB 0.5 Gm. per 
a leader in streptomycin research and manufacture 2.5and 12.5¢c. vials. 
(expressed as base) 
“Distrycin’® and ‘Nydrazid’® are Squibb trademarks 
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We 


NONTOXIC MUCOLYTIC DETER 


LARYNGOTRACHEOBRONCHITIS LARYNGITIS 
BRONCHITIS + BRONCHIOLITIS 

BRONCHIAL PNEUMONIA + ASTHMA 
ALLERGIC BRONCHOPNEUMONIA 
BRONCHIECTASIS 


ATELECTASIS POSTOPERATIVE PROPHYLAXIS 
OF PULMONARY COMPLICATIONS 


« NEONATAL ASPHYXIA (inhalation of amniotic fluid, 
mucus obstruction) 


Bottles of 60 cc. for intermittent and 500 cc. for continuous nebulization. 


INC. NEW YORK 18, N.Y. WINDSOR, ONT. 


Alevoire, trademark reg. U.S. Pot. Off. 
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“Even the tiniest island, indeed a single living cell, 


will be spared by tryptic [Tryptar] debridement.” 


Am. J. Surg. 85: 376-381, 1953. 


“Tryplar 


THE ARMOUR LABORATORIES BRAND 
OF PURIFIED CRYSTALLINE TRYPSIN 


INDICATIONS: 


Whenever necrotic tissue is present as in 

* Diabetic and varicose ulcers + Sinuses 
and fistulas * Second degree burns « Car- 
buncles and furuncles *« Diabetic gangrene 
* Infected compound fractures * Subcuta- 
neous hematomas « Soft tissue abscesses 
* Osteomyelitis * Amputation stumps 


PACKAGE INFORMATION: 


250,000 Armour Units of purified crystalline trypsin 
per vial, plus a vial containing 25 cc. of Tryptar Dilu- 
ent; also plastic adapter for use with powder blower. 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY © KANKAKEE, ILLINOIS 
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FOUGERA 


ronchiectasis? 
be made in almost all cases 

iste 


potent antihemorrhagic tactor’’* 


in use in more than 2500 hospitals 


&drenosem controls capillary bleeding ond oozing 
by acting directly on the walls of the biood vessels. 
Wt decrecses permeability. 


This unique hemostat does not alter blood com- 
ponents, nor does if affect cordiac rate or volume. 
Useful both prophylactically and therapeutically, 
it is notable for o high index of therapeutic 
safety. Supplied in ampuls, tablets and as a syrup. 


Indicated in postopenstive bleeding with 
Tormillectomy, odenodectomy ond nasopha:ynx surgery 
Prostatic and bladder surgery 
Utecne bleeding 
Postpartum hemorrhage 
Dental wrge'y 
Chest wrgery and chronic pulmonary bleeding 
Also: \diopathic purpura 
Retmel hemorrhage 
Formhol telangiectawa 
Epistanis 
Hemeturia 


SALICYLATE 


The unique systemic hemostat 


Send for detailed literature 


(BRAND OF CARBAZTOCHROME SALICYLATE) 


THE S. E. MASSENGILL COMPANY, Gristol, Tennessee 


When writing please mention Diseases o xxi 


a 
4 
4 


XXII 


In severe infections, 
supplement antibiotic 


therapy with 


‘Becotin with Vitamin C’ 


VITAMIN © COMPLEX WITH VITAMIN C, LILLY) 


Provides therapeutic amounts of the im- 
portant water-soluble vitamins 

During infection, the water-soluble vi- 
tamins may be depleted. Patients receiv- 
ing broad-spectrum antibiotics may de- 
velop vitamin deficiencies because of 
antibiotic interference either with the 
biosynthesis or the utilization of the 
natural vitamins. To avoid vitamin de- 
ficiencies during infection, consider 
‘Becotin with Vitamin C’ whenever you 
prescribe an antibiotic. 


Only 1 pulvule daily provides thera- 
peutic amounts of the B and C vitamins. 


ELI LILLY AND COMPANY «+ 


The formula includes a potent combina- 
tion of synthetic vitamins of the B com- 
plex and all the natural fractions occur- 
ring in desiccated liver and stomach 
tissue. In bottles of 100 and 500. 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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Typical and Atypical Electrocardiograms in 
. Myocardial Infarction Caused by Acute Coronary 
Occlusion and Coronary Insufficiency* 


HARRY 
New 


L. JAFFE, 
York, New York 


Acute coronary episodes vary a great deal in severity and pathologi- 
cally.'* On the one hand there are attacks of intense, prolonged pain 
beginning at rest, accompanied by a drop in blood pressure, gallop rhythm, 
shock or congestive failure which almost always indicate a coronary occlu- 
sion with massive infarction. At the other end of the scale are the mild 
episodes in which the pain is of short duration and in which there are no 
changes in cardiac function and blood pressure. These attacks are usually 
caused by coronary insufficiency with either ischemia or necrosis of the 


subendocardial area. However, not infrequently coronary occlusion with 
major infarction also produces mild symptoms or the acute attack is 
preceded by one or more attacks of pain indistinguishable from coronary 
insufficiency.” °* The differential diagnosis depends largely on the electro- 
cardiographic findings. In over 90 per cent of cases, because they result 
in different types of infarction, coronary occlusion and insufficiency pro- 
duce characteristic electrocardiographic patterns. As might be expected, 
there are numerous atypical changes, particularly as the coronary occlu- 
sion is forming and finally causes complete obstruction. 


Typical Changes 


Acute Coronary Insufficiency: Mild degrees of coronary insufficiency 
° produce subendocardial ischemia; more severe forms cause focal necrosis 
or infarction of the subendocardial layer.'' Since the ischemia or necrosis 
is disseminated, the electrocardiogram shows RS-T depressions and/or 
. T-wave inversions in several or all leads. In subendocardial ischemia, the 
changes in the electrocardiogram revert to normal within hours or several 
days. In subendocardial necrosis, they persist for several weeks, months, 
or at times, longer. 
The following two cases illustrate this difference: 
Case 1: A. S., a 48-year-old business executive, suddenly experienced precordial pain 
and an electrocardiogram one hour later showed slight ST depression in V, (Fig. 1) 
Several minutes later the pain recurred and the depression in this lead increased 
Two days later the electrocardiogram showed changes in the T-wave in leads 1 and 


V.«. The physical examination, blood pressure, temperature and sedimentation rate 
were normal and remained so. On the eighth day the electrocardiogram had returned 


*From the Cardiographic Laboratory, The Mount Sinai Hospital, New York. 
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(At Left) 
FIGURE 1A: A.8., m, 48. Acute coronary insufficiency. One hour after attack minimal 
ST depression present in V,. This depression increased during recurrence of pain, 
FIGURE 1B: A. S., m, 48. Acute coronary insufficiency. Record taken 2 days after 
acute attack. Temperature and sedimentation rate normal.—FIGURE 1C: A. S., m, 
48. Eighth day; record normal. 


to normal. He was permitted out of bed in one week and has been well during the 
two years which have elapsed since the attack. 

The failure of the heart sounds, blood pressure, temperature or sedimentation rate 
to change stamps this as a case of coronary insufficiency with subendocardial ischemia, 
without significant necrosis, 

Case 2: R. E., an athletics teacher, developed precordial pain for the first time at 
37. It lasted two hours, after which he felt “swell.” He visited the clinic on the third 
day and an electrocardiogram showed T-wave inversion in leads II and III (Fig. 2). 
His temperature was 101° and his W. B. C. was 14,000, indicating subendocardial 
necrosis. Two days later the electrocardiogram was within normal limits but on the 
ninth day of the attack it showed inversion of the T-wave in all leads which progressed 
during the next 11 days. His course was uneventful. 

Although clinically mild, this was a definite case of subendocardial infarction with 
persistent T-wave inversion, 

in some of these cases the T-wave changes may not appear for one or 
two weeks after the clinical attack, even though the sedimentation rate 
had become normal after several days. 

Since infarction secondary to coronary insufficiency is usually not ex- 
tensive, the prognosis is excellent as a rule. In other words, when the 
electrocardiogram shows only T-wave inversions, the patient almost always 
recovers.'” 

Occasionally coronary insufficiency produces temporary RS-T elevation 
instead of depression, thus at first simulating acute coronary occlusion with 
major infarction.'' This is true, particularly, of the precordial leads in 


NOV. NOV, 12 


FIGURE 2: E. R., male, 37. November 10-sinus bradycardia, rate 60 beats per 
minute. Left axis deviation. T-II diphasic, T-II] inverted. November 12-—-T-II now 
upright, T-III only slightly inverted. November 17-——-T-I diphasic, T-II, T-III, and 
T-IV inverted. November 28—-T-waves definitely inverted in all leads, indicating myo 
cardial infarction.—From Jaffe, Master and Kalter, New York State Journal of 
Medicine, 1945. 
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patients with previous anterior infarction; for example, if such a patient 


develops tachycardia, spontaneously or after exertion, the electrocardio- 
RS-T elevation, in addition to the chronic 


gram may present distinct 
Q-wave. As soon as the tachycardia remits, the RS-T elevation disappears. 


Coronary Occlusion: Characteristically, coronary occlusion produces a 


FIGURE 3A 


FIGURE 3B 


Acute coronary occlusion. 
mB: J. S., m. 58. 


with 


Figure 3A: A. M., m, 53. Q-waves in I, aVL, V 
corresponding RS-T elevations, Figure Acute coronary occlusion. 
Posterior. 
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FIGURE 4: G. B., m, 34. Acute coronary occlusion, 
farction. A Q-wave and T-wave inversion developed in lead III but not in aVF. Note 


the tall R in Vs. 
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massive, through and through infarct and the electrocardiogram presents 
RS-T elevations and Q-waves (Fig. 3). The time of appearance of these 
changes is variable. In occasional cases the electrocardiogram remains 


FIGURE 5B 
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Figure 5A: L. W., m. 64. Coronary occlusion with high lateral wall infarction, 
shown by CF and aVL leads but not by V leads. Record taken 10 hours after onset 
Figure 5B: L. W., m, 64, Coronary occlusion with high lateral infarction, Q-wave 
present in aVL and CF but not in V leads. Record taken 30 hours after onset Figure 
5“ L. W., m, 64. Coronary occlusion with high lateral wall infarction. Two weeks 
after onset. 
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normal or unchanged for six to 10 hours, in spite of severe, persistent pain. 
Rarely both RS-T elevation and Q-waves appear within an hour or two 
after the acute attack. In many cases in which an electrocardiogram is 
taken within several hours, only marked RS-T elevation is present and 
the Q-waves do not appear until 12 to 20 hours later. 

In which leads these changes appear depends upon the site and extent 
of the infarct. If the anterior surface of the left ventricle is infarcted, 
the Q-waves and RS-T elevations appear in leads 1, aVL and the precordial 
leads (Fig. 3A). In diaphragmatic (usually termed posterior) infarction, 
leads 3 and aVF shows these changes (Fig. 3B), although in some cases 
the Q-wave appears in lead 3 and not in lead aVF (Fig. 4). An anterior 
infarct may be localized to the septal area, in which case the Q and RS-T 
elevations appear only in V, to V,,,, or to the lateral surface, in which 
case these changes are uvually present only in leads 1, aVL and V,,. or 
at times only in leads | and aVL. In some cases it is necessary to take 
special precordial leads other than V, to 6 in order to obtain the charac- 
teristic changes. This is illustrated in Fig. 5. The patient, a merchant 
of 58, developed moderately severe substernal pain and a record taken 
10 hours later showed only slight RS-T and T-wave changes in the routine 
unipolar chest leads and in those taken in the third left interspace. How- 
ever, CF leads in the routine positions showed RS-T elevation and in the 
third interspace a large Q-wave as well. In this case, the optimum chest lead 
was CF and the best position the third interspace. Of course, character- 
istic changes were present in aVL from the start. 

Frequently, the infar: 1 extends from one surface of the left ventricle 
on to another and the’ pical Q-waves and RS-T elevations appear in 
various combinations of leads, e. g., in an infarct involving the diaphrag- 
matic and anteroseptal surfaces, they occur in leads 3, aVF and V: to 
Involvement of several areas is much more common than has usually been 
stated and results in considerable variation of the electrocardiographic 
patterns in coronary occlusion. 

In coronary occlusion the electrocardiogram frequently shows reciprocal 
RS-T and T changes in various leads, e. g., between leads 1 and 3, aVL 
and aVF and, occasionally, between V,,., and V;,. (Fig. 3). This recipro- 
cal relationship is obscured when pericarditis is present or when both the 
anterior and diaphragmatic surfaces are infarcted. 

During the acute stage of infarction, the RS-T and T-waves show pro- 
gressive, serial changes: the RS-T elevation gradually diminishes and 
disappears after two to four weeks (unless a ventricular aneurysm forms) 
and the T-wave becomes increasingly inverted for three to six weeks. The 
Q-wave usually shows little alteration during the acute stage although, 
occasionally, it disappears within a month or two. 

In our experience, prognosis during the acute stage of coronary occlu- 
sion is not determined by the magnitude of the electrocardiographic 
changes. Many patients with large Q-waves and deeply inverted T-waves 
in all chest positions, and even some with persistent RS-T elevation for 
a number of weeks, run a benign course and become ambulatory in the 
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usual three or four weeks. Similarly, we have not found the sedimentation 
rate an accurate index of the severity of the attack. 


Atypical Electrocardiograms 
As might be expected, there are exceptions to these rules. In 5 to 10 
per cent of cases coronary insufficiency produces a large infarct with 
RS-T elevation and Q-waves, whereas coronary occlusion produces an 
intramural! (rather than a through and through) infarct and the electro- 
cardiogram shows only T-wave abnormalities. An atypical electrocardio- 


FIGURE 6B 


Figure 6A: R. K., f, 60. Premonitory phase of coronary occlusion. Precordial pain 
for 2% days. Temperature, 99.6; WBC 22,000; Polys 82 per cent. Record shows RS-T 
depressions and T-wave inversions.-Figure 6B: R. K., f, 60. Acute coronary oc 
clusion with antero-septal infarction after & days of precordial pain. Temperature, 
100. Q-waves and RS-T elevations now present in chest leads 
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gram is also found in infarction of the true posterior surface (as opposed 
to diaphragmatic infarction which is ordinarily termed “posterior’’). In 
such infarction a tall R-wave and tall T-waves are often present in V,, . 
and in later stages the tall R-wave may be the only indication of previous 
infarction (Fig. 4).'*'* To be sure, a tall R-wave in V, is often seen 
as part of the typical pattern of a massive antero-lateral infarct and it 
must also be remembered that such an R-wave is present occasionally in 
normal persons and frequently in right ventricular enlargement. 

The Premonitory Phase of Coronary Occlusion: Another difficulty in 
immediately diagnosing the exact nature of acute coronary episodes results 
from the fact that coronary occlusion with major infarction is often pre- 
ceded by an attack of pain or recurrent anginal pain at rest or on effort 
over a period of days or weeks." °" During this period the electrocardio- 
gram may be normal or remain unchanged, but usually it shows the changes 
of coronary insufficiency, i. e., RS-T depression and or T-wave inversion 
(Fig. 6). In other words, many cases of coronary occlusion begin as acute 
coronary insufficiency, with subendocardial ischemia or necrosis, and at 
the onset are indistinguishable from the two cases outlined above. How- 
ever, after a number of days or weeks, the patient develops a more acute 
attack and Q-waves and RS-T elevations appear on the electrocardiogram. 
Occasionally, however, these changes appear without an acute attack or 
even when the pain has subsided. It should be emphasized that the ma- 
jority of cases of acute coronary insufficiency which fit the description of 
impending coronary occlusion gradually subside without going on to a 
major infarction. 

In a few cases the coronary insufficiency changes, i. e., RS-T depression 
and or T-wave inversion, persist for a day after the coronary occlusion 
attack has occurred, before being succeeded by RS-T elevation and 
Q-waves. Occasionally such changes are present temporarily after the 
acute occlusion even when there has been no premonitory stage (Fig. 7). 


FIGURE 7: L. F., m, 63. Acute coronary occlusion with diaphragmatic infarction. 
Angina pectoris for eight years with probable previous infarction. A, One hour afte: 
acute attack of pain, B. Twelve hours later. 
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Another type of electrocardiographic change occasionally encountered 


at the very onset of coronary occlusion, i. e., very tall T-waves,'' is shown 
in Fig. 9. This record was taken within one hour after the onset of severe 
pain in the mid-back. At this time the RS-T segments were still depressed. 
In some cases this type of T-wave persists for some hours until the RS-T 


has become elevated but usually the T has diminished in size by this time 
or by the time Q-waves have appeared. 

Temporary Improvement of Electrocardiogram: A number of years ago 
we pointed out that in myocardial infarction RS-T and T-wave changes 
may temporarily improve between the third and tenth day after the 
attack, and the electrocardiogram may appear normal.'” '* At that time 
we considered this an unusual occurrence, but since then we have ob- 
served it more frequently. It is our impression that it occurs in approxi- 
mately 5 per cent of cases. This finding is of some practical importance 


FIGURE &B 
Figure 8A: H. 8S., m, 51. Coronary occlusion. One hour after the onset of severe 
posterior chest pain. No previous symptoms.-Figure 42: H. S., m, 51, Coronary 
occlusion with antero-septal infarction, fifth day. 
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for two reasons. The first electrocardiogram may not be taken until after 
the third day of the attack; if it is temporarily normal, the correct diag- 
nosis may be missed. Secondly, the temporary improvement in the electro- 
vardiogram may lead the physician to permit the patient to become active 
prematurely. Therefore, when the electrocardiogram improves rapidly 
following a coronary episode, this should be confirmed in several records. 

Temporary return of the electrocardiogram to normal is illustrated in 
Fig. 2 and the case history has been outlined. The mechanism of this 
electrocardiographic finding is not clear. Such a change, i. e., an inverted 
T-wave becoming upright, may signify extension of the myocardial 
ischemia or necrosis, but in our cases there has been nothing in the clini- 
cal course to indicate this. From a similar point of view, it has been sug- 
gested that the electrocardiographic “improvement” occurs at the time 
when the blood pressure has fallen considerably, resulting in coronary 
ischemia. This, too, did not seem to be a significant factor in our cases. 
For example, in the case cited, the blood pressure was 130/96 at the time 
the electrocardiogram returned to normal, and fell moderately only several 
days later. Pericarditis has also been suggested as an explanation for 
the temporary improvement'’ but this would not account for transitory 
disappearance of RS-T elevation which we have observed in some cases. 

Comment 

We have indicated some of the changes in the E.C.G. encountered in 
acute coronary episodes. The most interesting cases are the mild or 
moderately severe attacks with only RS-T depressions and or T-wave 
inversions in the E.C.G. This type of attack may follow one of these 
courses: 1) The E.C.G. returns to normal (or to its previous pattern) in 
a few days and there is no laboratory evidence of infarction or necrosis, 
i. e., the temperature and sedimentation rate remain normal. In these 
‘ases the pain and temporary E.C.G. changes are the result of subendo- 
cardial ischemia, 2) The E.C.G. changes persist for several weeks or months 
and there is some fever and elevation of the sedimentation rate during 
this period. In these cases subendocardial necrosis is present and the 
outlook is excellent. %) The patient continues to experience recurrent 
pain during which the RS-T depression and T-wave changes may vary 
considerably and the sedimentation rate may be elevated. After a period 
of hours, days or weeks a severe attack develops, indicating coronary 
occlusion. The RS-T depression present during the premonitory phase 
may persist during the day after the occlusion, or very tall T-waves may 
appear temporarily. This is usually followed by marked RS-T elevation 
and, later, by Q-waves, the typical findings in massive infarction. 

The last group of cases emphasize the fact that it often takes days or 
weeks for a thrombus to cause complete obstruction of a coronary artery. 
As the thrombosis becomes complete, we have seen how the electrocardio- 
gram may show various quickly changing patterns. There is some differ- 
ence of opinion as to how the process of coronary thrombosis is initiated. 
Some authors believe that usually it does not start directly on a sclerotic 
plaque but is secondary to a subintimal hemorrhage which has resulted in 
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injury to the intima.” Such a hemorrhage may also result in a hematoma 
which obstructs the lumen. 

These subintimal hemorrhages are a common occurrence in sclerotic 
arteries and may cause diminution in the coronary flow, i. e., coronary 
insufficiency, without producing changes in the intima or thrombosis. 
This is probably the underlying mechanism in many of the cases in Groups 
1 and 2 with ST depression and or T-wave changes. However, many cases 
in these groups, particularly in Group 1 in which the electrocardiographic 
changes are transitory, are probably instances of coronary insufficiency 
precipitated by physical and emotional strain. And in some of the cases 
in Group 2, with persistent T-wave inversion, a coronary thrombosis with 
localized infarction is probably present. Because the infarct is not exten- 
sive, there are no Q-waves or RS-T elevations. 
SUMMARY 

When an acute coronary episode occurs, if the initial electrocardiogram 
does not indicate a coronary occlusion, it may be difficult at first to de- 
termine the exact nature of the attack. The electrocardiogram may remain 
normal for a variable period or may indicate coronary insufficiency and 
myocardial ischemia. In the cases going on to coronary thrombosis and 
massive infarction, the electrocardiogram may show various rapidly chang- 
ing patterns before the appearance of RS-T elevation and Q-waves. In 
coronary occlusion the electrocardiogram often shows involvement of more 
than one surface and variations of the typical patterns are frequent. The 
changes may be present in only a few of the 12 routine leads or only in 
special chest positions. 

In an acute coronary episode it is essential to keep the patient at rest 
until the extent of myocardial involvement has been determined. 

Not infrequently the electrocardiogram shows temporary improvement 
or actual return of RS-T and T to normal between the third and 10th days 
following myocardial infarction. 
RESUMEN 

Cuando ocurre un episodio coronario agudo, si el electrocardiograma 
no indica una oclusi6n coronaria, ser dificil al principio elsentar un diag- 
néstico. El electrocardiograma puede permanecer normal por un periodo 
variable o puede indicar insuficiencia coronaria e isquemia del miocardio, 
En los casos que marchan hacia la trombosis coronaria y el infarto masivo, 
el electro puede mostrar varios aspectos rapidamente cambiantes antes de 
la elevacié RS-T aparezca asi comolas ondas Q. 

En la oclusién coronaria el] electro a menudo muestra compromiso de 
mas de una superficie y las variaciones del aspecto tipico son frecuentes. 

Los cambios pueden presentarse en sélo pocos de los doce puntos de- 
rutina o sélo en posiciones especiales del torax. 

En un episodio agudo coronario es esencial conservar el enfermo en- 
reposo hasta que la extensién del dafio miocardico se haya determinado. 

No espoco frecuente que el electrocardiograma muestre una mejoria- 
temporal o verdadero regreso de RS-T y T a la normal el tercero y el 
décimo dia después del infarto del miocardio, 
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RESUME 


Lors d'un épisode coronarien aigu, si |’électrocardiogramme n’indique 
pas dés le début l’existence d’une occlusion coronarienne, il peut étre diffi- 
cile de déterminer la nature exacte d'une telle attaque. L’électrocardio- 
gramme peut rester normal pendant un période de temps variable ou peut 
indiquer une insuffisance coronarienne avec ischémie myocardique. Dans 
les cas ot |'évolution se fait vers la thrombose coronarienne et |'infarctus 
massif, |’électrocardiogramme peut montrer des aspects variés et rapide- 
ment changeants, avant que n'apparaisse |’élévation de R.S.T. et de l’onde 
Q. Dans l'oeclusion coronarienne, |'électrocardiogramme montre souvent 
des altérations de plusieurs parois et les variations du dessin classique 
sont fréquentes. Les altérations peuvent n'exister que sur un petit nombre 
des douze dérivations classiques ou bien uniquement dans le cas de posi- 
tion particuliére du thorax. 


Lors d'un épisode aigu, il est essentiel de laisser le malade au repos 
jusqu’a ce que soit déterminée |’étendue des lésions myocardiques. 


Il n'est pas exceptionnel de constater a |'électrocardiogramme une amé- 
lioration ou bien un retour a la normale des ondes R.S.T. et Q entre le 
troisiéme et le dixiéme jour suivant la constitution de |’infarctus myo- 
cardique. 
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Cardiac Diagnostic Methods in 
Coronary Artery Disease: Electrocardiogram, 
“*2-Step” Exercise Test and Ballistocardiogram 


LEON PORDY, M.D. 
New York, New York 


The clinical importance and necessity of dependable cardiac diagnostic 
and function tests are emphasized by the outstanding fact that cardio- 
vascular disease is the leading cause of death in the country today. How- 
ever, the time honored methods of complete history, adequate physical 
examination, chest fluoroscopy and roentgenogram will never be replaced 
in value by the other available tests of heart function. The latter serve 
as corroborative laboratory aids for diagnosis and prognosis and in this 
regard, they play a vital role in the final clinical impression of the cardiac 
status. 


Electrocardiography 


Since the introduction of an accurate recording apparatus, the electro- 
cardiograph has assumed increasing importance daily in the routine diag- 
nosis of coronary artery disease. 

Technique: Although the present electrocardiographic recording appa- 
ratuses leave much to be desired insofar as high frequency response is 
concerned, the customary amplifier type or string galvanometers yield 
records of sufficient fidelity for routine clinical use. All records should 
be accompanied by the standardization utilized, that is, 1 milli-Volt — 1 
centimeter deflection for routine tracings. At present 12 lead records are 
recommended routinely: the three standard leads (1, I] and IIL), the three 
augmented unipolar limb leads (aVR, aVL and aVF); and the six uni- 
polar precordial chest leads (V, through V,). Although less than the 12 
mentioned are recorded routinely in many cardiac laboratories, instances 
of coronary disease in which abnormalities occur in only one lead are 
sufficiently common to preclude such abbreviations of technique. More- 
over, situations such as high lateral myocardial infarction, may require 
even additional chest exploration for the detection of the cardiographic 
alteration. 

The use of CR, CL or CF chest leads routinely as opposed to unipolar 
V leads introduces the valid objection of undue influence of the remote 
extremity electrode on the exploring chest piece. Current argument in 
favor of CF over V chest leads cannot be supported on theoretical grounds 
and any diagnostic advantage in an individual case may be considered 
merely fortuitous. On the other hand, the apparent advantage of uni- 
polar extremity leads such as aVF in the diagnosis of posterior (dia- 
phragmatic) myocardial infarction has been questioned by many workers. 

Somatic tremor may usually be readily eliminated, but in some cases, 
as in Parkinsonism, may produce a regular undulation of the baseline 
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which may be mistaken for auricular flutter. Alternating current inter- 
ference should be eliminated by proper grounding. 


Interpretation: The criteria for normality and abnormality of electro- 
cardiographic tracings as regards coronary artery disease are generally 
universally accepted, although individual interpretations may vary. Un- 
fortunately, normal individuals as well as those with anxiety states may 
present abnormal resting electrocardiographic tracings. Ergotamine' and 
more recently, dihydroergocornine,’ have been utilized in the differentia- 
tion of such abnormal resting electrocardiographic tracings in functional 
heart disturbance as compared with organic coronary artery disease, the 
record returning to normal during exhibition of these drugs in the former 
condition. 

Interpretation of electrocardiographic records as regards coronary dis- 
ease without adequate knowledge of the age and clinical status of the 
patient is fraught with danger. Refusal to render a reading of tracings 
without this information is actually entirely justifiable. For example, the 
cardiac rotation and displacement with pulmonary collapse may result 
in electrocardiographic “abnormalities” in the absence of cardiac involve- 
ment. 

Specificity: The Q waves of myocardial infarction represent the truly 
specific alterations of the electrocardiogram diagnostic of complete coro- 
nary artery occlusion. Although the appearance of significant Q waves 
may be delayed for several days or longer after acute coronary occlusion 
with through and through myocardial infarction, they usually remain 
permanently as the indicator of previous severe myocardial damage. With 
subsequent episodes of acute coronary occlusion, Q waves may appear in 
other leads or become deeper and/or wider, if already present. Q waves 
are usually considered significant only when they represent 25 per cent 
or more of the amplitude of the R wave or when they are 0.04 second or 
longer in duration. It should be remembered that a deep Q or QS deflec- 
tion is a normal finding in lead aVR and that myocardial infarction may 
be reflected in this lead by the appearance of an early R wave! Even in 
the absence of significant Q waves, anterior wall myocardial infarction 
may be diagnosed by an alteration of the normal increment of the ampli- 
tude of the R wave as one proceeds from V, through to lead V, on the 
chest wall. In some instances, after recovery from acute coronary occlu- 
sion, the Q waves may become smaller and some records may lose the 
Q wave entirely and become normal. 

RS-T segment deviations and T wave alterations are not specific for 
coronary artery disease. Unfortunately, these abnormalities may be as- 
sociated with many other disease states such as rheumatic heart disease, 
pericarditis of any etiology, cardiac hypertrophy of any cause, pulmonary 
embolization, ete. Moreover, electrolyte imbalance (potassium, calcium) 
and even drinking of ice water may produce electrocardiographic changes 
in the RS-T segment and or T waves indistinguishable from those associ- 
ated with organic coronary artery disease. It is important to emphasize 
the difference between the electrocardiographic pattern of acute coronary 
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insufficiency and that of acute coronary occlusion. In the former there 
is noted typically RS-T segment depression and T wave inversion in all 
leads without the appearance of Q waves except aVR where one finds 
RS-T segment elevation and upright T waves. These findings are related 
to the subendocardial ischemia of coronary insufficiency. On the other 
hand in acute coronary occlusion with myocardial infarction, Q waves 
are typical and in leads with significant Q waves the RS-T segment is 
usually elevated and later T wave inversions appear. In infarction of the 
posterior wall of the myocardium (diaphragmatic) one may note tall 
pointed T waves in the right chest V leads. 

Bundle branch block, intermittent or permanent, left or right, com- 
plete or incomplete, may occur in the presence of coronary artery disease. 
These patterns may obscure the appearance of significant Q waves with 
the onset of acute coronary occlusion—especially anterior wall myocardial 
infarction in a patient with left bundle branch block. However, it should 
be noted that such block patterns may be functional, positional, respiratory 
or congenital. 

In coronary artery disease, the electrocardiogram may disclose tall, 
wide P waves, prolongation of the P-R interval, incomplete or complete 
A-V block, inverted u waves, premature beats and any other arrhythmia. 
Again, none of the alterations are specific for coronary disease. The Wolff- 
*arkinson-White pattern may be found in normal individuals as well as 
those with organic heart disease. 

Diagnostic Value: The electrocardiogram at rest has been found to be 
entirely normal in from 25 to 60 per cent of patients with organic coronary 
artery disease. Therefore, early in the disease one may expect a normal 
tracing in a large number of individuals and of necessity, one must rely 
on other cardiac diagnostic tests. Later on in the progress of the disease, 
the electrocardiogram is more apt to be abnormal and then of diagnostic 
value in a positive sense. It must be reemphasized that a normal or ab- 
normal electrocardiographic tracing must be interpreted in the light of 
the entire clinical picture to be of full value. Moreover, when the latter 
is combined with serial tracings, obscure states may often be resolved 
correctly and thus prognostic value may be obtained in the resting electro- 
-ardiogram. 

The absolute necessity for more dependable methods for the diagnosis 
of coronary artery disease has led to the increasing popularity of the fol- 
lowing tests of cardiac function—the “2-step” exercise electrocardio- 
gram" and the ballistocardiogram.’ * 


“2-Step” Exercise Electrocardiogram 


It has been found that in 25 to 60 per cent of patients with coronary 
artery disease, the results of a// routine investigations may be normal 
physical examination, cardiac fluoroscopy, and chest teleroentgenogram. 
Following the introduction of the “2-step” exercise procedure in 1929, 
Master later applied the electrocardiographic changes following standard 
exercise as the test for coronary insufficiency. 
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Technique: After routine examination, the “2-step” test is performed 
only if the 12 lead resting electrocardiogram is normal. The patient walks 
over the “2-step” stairs with the electrodes left in place. Each step is 
nine inches (22.9 cm.) high. Routinely standard leads 1, 2, and 3 and 
precordial lead, V, or V, (with the tallest, widest R wave) are taken. 
More recently the four leads recorded are standard lead 2 and precordial 
leads V,, V, and V.. In the single test, the required number of ascents 
(complete trips over the steps in one direction) is determined from a 
table based upon sex, age and weight. The single test is performed in 
one-and-one-half minutes and the patient then returns to his original 
position, sitting or recumbent. The electrocardiogram (4 leads) is re- 
corded immediately, two minutes and six minutes after completion of the 
exercise. In order to avoid dizziness the direction of the patient is changed 
after the completion of each trip; that is, he turns toward the examiner 
each time. In the event that the single test is normal, then a minimum of 
one hour later the double “2-step” is performed. The latter is twice the 
number of standard trips in three minutes and is advised only if the 
single “2-step” is normal, for reasons of safety. The importance of the 
double exercise is borne out by the fact that one-third of patients with 
abnormal double tests presented normal single tests. 


Interpretation: Criteria for abnormal single and or double ‘“2-step” 
tests include: (1) Depression of the RS-T segment greater than '. mm. 
below the isoelectric (P-R) level; (2) Complete or partial inversion of 


a T-wave (except in lead 3); or (3) transient arrhythmias, conduction de- 
fects, or large Q waves. These alterations are identical with the electro- 
cardiographic changes during spontaneous episodes of angina pectoris. 
The most sensitive leads for this test are the precordial (V, or V;). 
Tracings are repeated beyond six minutes if necessary, until the record 
returns to the normal control. These electrocardiographic alterations are 
independent of the appearance of chest pain or pressure and the latter 
is not a criterion for a positive test. The “2-step” exercise is contrain- 
dicated if heart failure, cardiac enlargement or an abnormal resting elec- 
trocardiogram is found. Food or exercise within one hour, tobacco, digi- 
talis and nitroglycerin all influence the result of the test. 

Specificity: Abnormal “2-step” exercise electrocardiograms, single or 
double, present definite evidence of coronary insufficiency on effort. It 
must be emphasized that abnormal tests are not specific for coronary 
artery disease since other organic or functional states may be the under- 
lying cause (rheumatic, luetic or congenital heart disease or severe anemia, 
for example). On the other hand the “2-step” test may be abnormal in from 
6 to 8 per cent of normal people and also in patients with neurocirculatory 
asthenia or anxiety states. Differentiation between such functional states 
and true organic heart involvement may be made usually on clinical 
grounds alone. However, we have found dihydroergocornine (DHO-180), 
a “sympatholytic” agent, of value in this regard. 

Diagnostic Value; The value of the “2-step” exercise test has been cor- 
roborated by a five year follow-up study of hundreds of patients. If both 
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the single and double “2-step” tests are normal, a diagnosis of coronary 
insufficiency and hence, coronary artery disease, is practically (but not 
absolutely) excluded. Thus, the value of the “2-step” test in the nega- 
tive sense is inestimable. On the other hand, in patients with normal 
resting electrocardiograms, an abnormal single or double ‘2-step” test 
presents objective evidence of coronary insufficiency. The decision of a 
final label of coronary artery disease rests with the examining physician 
after correlation of the abnormal results of the exercise with the clinical 
status of the patient. 


Ballistocardiography 


In 1949 with the introduction of the direct body recording technique by 
Dock and Taubman," the ballistocardiograph became available generally 
as a practical cardiac function test. The ballistocardiogram is a record 
of the motion of the body induced by the contraction of the heart and the 
surge of blood into the arterial tree during each cardiac cycle. We have 
investigated the ballistocardiograph in over 2,000 patients during the 
past four years and have utilized a modified Dock type instrument, the 
Pordy dual ballistocardiograph for recording both photoelectric (displace- 
ment) and electromagnetic (velocity) tracings with a single setting. A 
report of the accuracy of this apparatus as checked mechanically with 
linear reciprocating motion by Dr. Sergei Feitelberg is in progress. 

Technique: The patient lies supine on a fixed, immobile table. A cross- 
bar placed on the shins transmits the longitudinal body motions (with- 
out a hinge) by cutting light falling on the photo-cell and/or by altering 
an electromagnetic field. The record is taken on the customary electro- 
cardiographic machine by direct attachment to the lead 1 electrodes. 
Whenever time reference is desired, simultaneous electrocardiograms and 
ballistocardiograms may be recorded simply, even on the routine single 
channel electrocardiographs. The ballistocardiogram is recorded during 
quiet respiration and then deep inspiration and finally deep expiration. 

Interpretation: Ballistocardiograms, like electrocardiograms, may be 
read by direct inspection of the record. The normal ballistocardiogram is 
of a W-shaped appearance, with the base-line one which bisects the waves. 
By convention, headward motion of the body is represented as an upward 
deflection on the record and vice versa. The component waves are labeled 
in alphabetical order according to Starr, commencing with the letter “H.” 
This represents the first headward motion with each cardiac cycle and is 
related to the apical thrust. The Il-wave represents the recoil of the body 
to ejection in early systole. The most prominent headward wave is the 
J-wave and this results from impact on the aortic arch and acceleration 
of blood in the aorta. The K-wave is the most prominent footward deflec- 
tion and is related to deceleration in the descending aorta. L, M, N and 
O, and so on, are the diastolic after vibrations or actually forced thrusts. 

The records are interpreted on the qualitative appearance of the com- 
ponent waves of the ballistocardiogram and we have not attempted their 
use quantitatively as a measure of cardiac output. In normal persons, 
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there is a respiratory variation in the amplitude of the complexes, being 
of greater amplitude in inspiration than in expiration. Criteria for ab- 
normality include: (1) diminished or absent I-waves; (2) exaggeration 
of the normal respiratory variation so that the amplitude of the waves 
during expiration is 50 per cent or less than during inspiration; (3) 
slurring or notching of I, J, or K-waves; (4) early “M” pattern—promi- 
nent H-waves; (5) late “M” pattern—late, deeply notched J-waves; (6) 
prominent diastolic waves (L, M, N, O, and so on); (7) deep, wide or 
absent K-waves; or (8) low amplitude or totally bizarre complexes. Any 
one record may display one alteration alone or various combinations. More- 
over, abnormal waves may be detected in only one phase of respiration. 
For example, in early coronary disease alterations may appear in the 
complexes only during the expiratory phase. 

Specificity: Like the resting and “2-step” exercise electrocardiogram, 
there is no ballistocardiographic pattern specific for coronary artery dis- 
ease. The factor of age plays an important role in interpretation. Under 
the age of 50 one would expect to find a norma) ballistocardiogram almost 
routinely. Therefore, an abnormal tracing in a coronary disease suspect 
under 50 is of great significance diagnostically, since thereafter the record 
may be altered by physiological aging processes. On the other hand a 
normal ballistocardiogram in a patient over 50 would correlate well with 
a normal cardiovascular tree. It must be pointed out that in patients with 
coronary artery disease who undergo complete functional recovery, the 
ballistocardiogram and the resting as well as exercise electrocardiogram 
may return to normal. 

Diagnostic Value: Ballistocardiography has its greatest application in 
the diagnosis of coronary artery disease. In patients with angina pectoris 
and abnormal resting electrocardiograms, 93 per cent presented abnormal 
ballistocardiograms as well. Moreover, in 85 per cent of patients with 
angina pectoris, normal resting electrocardiograms but abnormal ‘2-step” 
exercise tests, the ballistocardiograms at rest were abnormal. The use of 
standard exercise ballistocardiograms increased this figure to 90 per cent. 
In early cases of coronary artery disease, cardiac ejection may be altered 
only following exertion. Therefore, the ballistocardiogram should be re- 
corded after standard exercise if the resting record is normal. A close 
correlation was found between abnormal “2-step” exercise tests and ab- 
normal resting ballistocardiograms. Both should be employed routinely 
in the detection of coronary artery disease since one records electrical 
and the other mechanical events. 

The high percentage of abnormal! ballistocardiograms in hypertensive 
patients limits its value somewhat in the diagnosis of coronary artery 
disease. In patients with acute myocardial infarction, the ballistocardio- 
gram becomes abnormal and may return to normal (in 19 per cent) 
usually paralleling functional recovery. Thus the value extends to prog- 
nosis in coronary disease patients. In the diagnosis of coronary disease, 
the ballistocardiogram offers a simple means of early detection with the 
advantage of lack of any danger to the patient. The use of the tobacco 
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ballistocardiographic test may enhance the diagnostic value of this pro- 
cedure in coronary disease. 


Conclusion 


The clinical status and routine examination of the patient should be 
correlated with the results of a battery of tests—the electrocardiogram, the 
Master “2-step” exercise test and the ballistocardiogram—for the final, 
early and accurate diagnosis of coronary artery disease. 


SUMMARY 
The scope of the problem of the diagnosis of coronary artery disease 
is discussed. 
The value and limitations of routine electrocardiography is outlined. 
The Master “2-step” exercise test is described and the diagnostic value 
is stressed. 
The ballistocardiogram is presented as a valuable means for early 
detection of coronary disease. 


RESUMEN 

1. Se discute el aleance del problema del diagnoéstico de la afeccion de 

arteria coronaria. 

2. Se presenta el valor y las limitaciones de electrocardiografia de 
rutina. 

3. El ejercicio “Master two step” se detalla y se subraya su valor 
diagnostico. 

4. Se presenta el balistocardiograma como un valioso medio parael 
descubrimiento temprano de la afeccién coronaria. 

El estado clinico y el examen de rutina del enfermo deben ser correla- 
tivos con el resultado de las pruebas en bateria o grupe: el electrocardio- 
grama, el ejercicio “Master two step” y el balistrocardiograma, a fin de 
hacer un diagnoéstico final y exacto de la enfermedad coronaria. 


RESUME 
1) L’auteur met en discussion la question du diagnostic de |'atteinte 
de l’artére coronaire. 
2) Il insiste sur la valeur et sur les limites de |’électrocardiogramme 
habituel. 


3) Il précise la valeur du test essentiel de l’exercice dit “des deux pas” 
et son importance au point de vue du diagnostic. 


4) Il considére le ballistocardiogramme comme un moyen valable pour 
découvrir précocément |’atteinte coronarienne. 

L’état clinique et l’examen systématique du malade doivent étre con- 
jugés 4 ce que donne toute une série de tests: électrocardiogramme, exer- 
cice “des deux pas,” ballistocardiogramme. Ainsi le diagnostic das mala- 
dies coronariennes pourra étre définitif, précoce et précis. 
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The Vectorcardiographic Diagnosis of 
Myocardial Infarction 


LOUIS WOLFF, M.D. 


Boston, Massachusetts 


Interest in spatial vectorcardiography has grown considerably in the 
past 15 to 20 years, and increasing numbers of workers are investigating 
the method and probing its diagnostic usefulness. There is still a great 
deal of disagreement concerning fundamental! issues, largely the result 
of lack of unanimity in regard to methods, and views concerning its value 
compared to the electrocardiogram are at considerable variance. 

Preliminary experience in this laboratory led to the unqualified opinion 
that spatial vectorcardiography contributes to the basic understanding of 
the electric phenomena associated with the heart beat, and reveals diag- 
nostic clues unknown or impossible in electrocardiography.' The conclu- 
sion was reached that right and left ventricular hypertrophy, singly or 
combined, intraventricular block, and myocardial infarction are disclosed 
more often and more clearly by the vectorcardiogram than by the electro- 
cardiogram. Our continued experience in this field has strengthened this 
point of view. Since there are no generally accepted diagnostic criteria in 
vectorcardiography, this opinion is based, for the most part, on a com- 
parison of vectorcardiographic and electrocardiographic interpretation. 
Consequently, the electrocardiographic interpretation, being at present 
the more generally acceptable, serves as the standard. A more satisfactory 
approach to the problem was attempted in relation to posterior myocardial 
infarction, and appeared to substantiate the earlier impressions.’ 

A larger study has now been completed, constituting our total experi- 
ence to date. This embraces a comparison of vectorcardiographic and 
electrocardiographic interpretation with pathologic correlation in 50 con- 
secutive cases which came to autopsy." The data strikingly demonstrate 
the superiority of the vectorcardiogram. Among the 50 cases were 22 
(exclusive of those with left bundle branch block) in which autopsy showed 
myocardial infarction, and 10 of these, selected at random, are presented 
below. The pertinent clinical and pathological data, and the electrocardio- 
graphic and vectorcardiographic diagnoses are listed in Table I. 


The Vectorcardiographic Diagnosis of Myocardial Infarction 


At each instant during cardiac systole all electric forces summate into 
one manifest force having magnitude, direction, and sense. This mani- 
fest force is called the cardiac vector and the projection of its terminus 
on various planes from instant to instant throughout systole traces the 
vectorcardiographic loop. Electrocardiographic leads, on the other hand, 
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TABLE I 


Vectoreardiographic Eleetrocardiographic Pathologic 
Clinieal Diag nosis Interpretation Interpretation Data 


Coronary Heart 10/22/51 10/23/51 10/26/51 
Disease. Inferior, anterior, Acute Fresh post., and 
Acute M. I. and septal M. I. postero- septal M. I. 
Pulmonary emphysema. R. and L. V. H. lateral Anterior wall 
Pulmonary Edema LOU* M. I. not sampled. 
RA Dt L. and R. V. H. 
(4, 5, 6)** 


A.8.H.D. C.H. F. 7/23/52 7/22/52 7/24/52 
Diabetes High post. and Arborization Old ant., post, 
Hemochromatosis ant-latera! M. I. block lateral M. I. 
Uremia Acute Pericarditis Acute antero- Fresh ischemic 
L. and R. V. H. lateral M.1I. necrosis apex. 
RAD Acute peri- Diffuse fibrinous 
LPD carditis pericarditis. 
L. and R. V. H. 
(1, 2, 3, 4, 6, 7, 8) 


A. 8. H.D. Old M. I. 10/4/51 10/4/51 11/6/51 

C. H. F. Inferior, anterior, Healed Posterior, 

Low salt syndrome lateral M. I. postero- anterolateral, 
L. and R. V. H. lateral M. I. and septal M. I. 
RAU L. and R. V. H. 
LAD (2, 3, 5, 6) 


Coronary H. D. 10/11/51 10/11/51 11/7/51 

Acute M.I. Pulmonary Inf., ant. M. I. Acute ant. Healing postero- 
infarct. A. F. C.H.F. R. and L. V. H. and acute septal and ant. 
Pulmonary emphysema RA U post. M. I. M. I 


LPD L. and R. V. H. 
(7, 8, 9) 


A.8.H.D. A. P. A. F. 12/11/51 12/11/51 3/9/52 
Old M. I. ? Acute M. I. Anterior and Anterior and Old anterior and 
C,H. F. Pulmonary Septal septal M.I. septal M.I. Also 
emphysema M.I. L. V. H. I. V. Block posterior M. I. 
LPD Possible L and 
RPU R. V. H. 
(4, 5, 6, 7, 8, 9) 


Hyp. and Cor. H. D. 1/22/52 1/25/52 5/15/53 
Old M. I. C. F. Asthma Ant., Inf., Antero- Anteroseptal, 
Chronic Bronchitis Septal M. I. septal M. I. posterior, 
Emphysema. ? Pulm.  R. and L. V. H. L. V. H. apical, lateral 
Infarct. LPU fibrosis. L. 
LPD and R. V. H. 
(5, 7, 8) 


A. 8. H. D. Old and 12/17/51 12/17/51 3/7/52 
Acute M.1. C. H. F. Anterior, inferior, Infero- Antero-lateral 
Diabetes postero-lateral lateral M. I. and posterior 
M.1. I. V. Block L. V.H. fibrosis 
J R. and L. V. H. 
possible. 
(2, 3, 4, 5, 6, 7) 


Old M. 1. C.H. F. 1/8/54 1/15/54 
Avitaminosis Anterior, high Anterior M. I. Anterior, 
posterior, and 
M.I. L. V. H. septal M. I. 
LAD R. V. M. I. 
RAD L. and R. V. H. 
(2) 
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Case Sex 
1 M 
62 
2. sM 
58 
52 
72 
5. M 
77 
6. M 
67 
7 M 
62 
a F 
57 
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are scalar derivatives of the cardiac vector, and are characterized by mag- 
nitude and sense only. The vectorcardiogram, therefore, permits an analy- 
sis of initial and early depolarization forces which is superior to the elec- 
trocardiogram. Except in situations in which the left ventricle is activated 
belatedly, as in left bundle branch block, or in an aberrant manner, as 
in anomalous atrioventricular excitation, these initial and early forces 
hold the clue to the diagnosis of infarction.': * 

Previous observations have shown that the initial and early depolariza- 
tion forces have a characteristic orientation in various heart positions 
in the absence of localized myocardial disease.” The effect of the extrinsic 


TABLE I 


Vectoreardiographic Electroeardiographic Pathologic 
Clinical Diagnosis Interpretation Interpretation Data 


Coronary H. D. Angina 10/8/51 10/16/51 10/20/51 
Acute M. I. Aortic Posterior and Posterior, Anterior, 
stenosis. Pulmonary septal M. I. and acute posterior, and 
emphysema. C. H. F. R. and L. V. H. extensive septal fibrosis 
Diabetes R. B. B. B. anterior M.I. L. and R. V. H. 
RPU L. V. H. (Insufficient 
RAD R. B. B. B. sampling of ant. 
wall.) 
(1, 5, 6) 


A. S.H. D. Old M. 1. 12/12/52 2/12/5% 2/24/53 
Acute M. I. Anterior, pos- . B. B. B. Old posterior 
M. I, 


Emphysema terior, septal M. I. 

Old pulmonary infarct. L. V. H. L. V. H. 

C. H. F. LPU ? R. V. H. 
RPU (4, 5, 6) 


Age, sex, clinical diagnosis, vectorcardiographic and electrocardiographic interpreta- 
tion, and pathologic findings. Date of taking the vectorcardiogram and electrocardio- 
gram, and on which the autopsy was done, is given in the upper left hand corner of 
the appropriate box. 

M.= Male F.— Female 

M. I.= Myocardial infarction 

A. S. H. D.=Arteriosclerotic heart disease 

C. H. F.<Congestive heart failure 

H. D.= Heart disease 

A. F.=Auricular fibrillation 

A. P.= Angina pectoris 

R. and L. V. H.=Right and left ventricular hypertrophy 
Post. = Posterior 

Ant.= Anterior 

Inf.=Inferior 

I. V. Block=Intraventricular block 

Hyp. and Cor. H. D.—Hypertensive and coronary heart disease 
Pulm. Infarct= Pulmonary infarct 

R. B. B. B.=Right bundle branch block 

L. B. B. B.= Left bundle branch block 


*Direction of initial forces L. = Left R.= Right 
A.— Anterior P.— Posterior 
tDirection of terminal forces) D.=Down U.=Up 


** Areas involved on posterior wall of left ventricle (2) 


The numerals in the bottom line of each box in the column of Pathologic Data refer to 
involved areas (2). 


= 

No. Age 

9. M 

67 
10. M q 
60 

a 
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factors, position and rotation, can be recognized, therefore, and distin- 
guished from intrinsic factors, in the normal heart, in right and left 
ventricular hypertrophy, and in right and left bundle branch block. These 
forces represent the summation, from instant to instant, of the forces of 
depolarization of all the individual muscle fibers activated at the onset 
and early in ventricular systole. During this interval there are fewer 
fibers being activated than later when the entire ventricular mass is in 
the active state. The early part of the QRSsE loop, therefore, is less com- 
plex than the subsequent portions. When infarction occurs, or when myo- 
cardial fibers become irresponsive as the result of sub-lethal injury, the 
involved fibers are rendered electrically inert, and there is a new balance 
of forces. The new resultants are modified both as regards their spatial 
position and their magnitude; they tend to point away from the elec- 
trically inert areas. Although these changes may take place throughout 
the entire period of ventricular depolarization, modification of the early, 
less complex part of the curve is probably greater, and more easily rec- 
ognized, than the alterations occurring later. The diagnostic changes, 
consequently, are more evident in the initial and early forces, than in the 
overall disposition of the loop. 

It is necessary to have clearly in mind the spatial position of the initial 
and early forces of the normal vectorcardiogram, and alterations in these 
which are dependent exclusively on changes in position and rotation. The 
disposition of the terminal forces is sometimes of great help in determining 
heart position. Myocardial infarction is suspected if the orientation of 
the early forces cannot be accounted for entirely on the basis of extrinsic 
factors. Infarction of the interventricular septum is indicated by abnor- 
mal initial forces, and of the free wall of the left ventricle by abnormal 
early forces. Abnormal direction of inscription of the QRS loop is also 
diagnostic of free wall infarction. 

If the QRSsE loop does not begin and end at the same point (O point), 
the loop is said to be open, and corresponds to S-T segment deviation in 
the electrocardiogram, In open loops the spatial relationship between the 
O point and the end of the loop is characteristic in acute anterior and pos- 
terior infarction, ventricular hypertrophy, and acute pericarditis. The T 
loops have an altered direction of inscription in infarction, and are long 
and narrow in acute, and small and round in healing and old infarction. 


Description and Interpretation of Vectorcardiograms 
in Myocardial Infarction 


Figure 1. The initial QRS forces are oriented to the left and up, and 
therefore, are abnormal, indicating disease of the interventricular septum. 
The early forces continue in an exaggerated posterior and upward direc- 
tion, and are diagnostic of infarction of the anterior, and lower part of 
the posterior wall of the left ventricle. The QRS loop ends to the right, 
anteriorly, and inferiorly to the O point, resulting in an open QRSsE loop 
of the type seen in acute anterior and posterior infarction. 
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The clockwise inscription of the frontal, and counterclockwise inscrip- 
tion of the sagittal projections, is abnormal. This is frequently observed 
in posterior wall infarction, but also occurs in combined right and left 
ventricular hypertrophy. 

Histologic correlation is excellent, and superior to that of the electro- 
cardiogram (See Table 1). 

Figure 2. The initial QRS forces point to the right, anteriorly, and 
down, which is normal for a horizontally placed loop. However, the con- 
tinued rightward, anterior, and downward orientation of the early forces 
is characteristic of a high postero-lateral lesion. Nevertheless, quite early 


FIGURE 1B 
Figure 1A: Vectorcardiogram in fresh posterior and septal myocardial infarction. An- 
terior wall not sampled. Left and right ventricular hypertrophy. In this and the fol- 
lowing figures H= Horizontal, 8 Sagittal, and F Frontal plane projections, and 
arrows indicate direction of inscription of the QRS loop. See text and Table I. 
Figure 1B; Electrocardiogram from same patient. 
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in the QRS interval there is pronounced posterior displacement, resulting 
in clockwise inscription of the horizontal projection, striking abnormalities 
which indicate anterior wall infarction. 


The end of the QRS loop is to the left of, and anterior and inferior to 
the point of origin, a relationship which is characteristic of acute fibrinous 
pericarditis. 

The clockwise inscription of the horizontally placed frontal loop, which 


FIGURE 2B 
Figure 2A: Vectoreardiogram in old anterior, posterior, and lateral wall infarction 
and diffuse fibrinous pericarditis (uremic), Fresh apical ischemic necrosis. Left and 
Right Ventricular Hypertrophy. See text and Table l.—Figure 2B: Electrocardiogram 
from same patient, 
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has features seen in left ventricular hypertrophy, is due to the infarct, or 
to right ventricular hypertrophy. 

Histologic correlation is excellent, and greatly superior to that of the 
electrocardiogram. 

Figure 3. There is no evidence of septal involvement, since the initial 

. forces have a rightward, anterior, and barely upward orientation, which 
is normal in a horizontal loop. The early forces, however, continue far to 
the right, then swing sharply to the left, posteriorly, and upwards, denot- 
ing anterior, inferior, and lateral wall myocardial infarction. The QRS 
loop is closed and the T loops are rather small, indicating healed infare- 
tion. 

The direction of inscription in each projection is the reverse of that 
expected in the normal, a common finding in infarction. However, clock- 
wise inscription of a markedly horizontal frontal loop suggests right and 
left ventricular hypertrophy. 

Histological correlation with the vectorcardiographic interpretation is 
good, and far superior to the electrocardiographic interpretation. 


Figure 4. Septal involvement is excluded because the initial forces are 
normal (right, anterior, and barely superior). The early forces turn 


FIGURE 3A 
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FIGURE 3B 
Figure 2A: Vectorcardiogram in posterior, antero-lateral, and septal myocardial in- 


farction. Left and Right Ventricular hypertrophy. See text and Table I.—Figure 8B 
Electrocardiogram from same patient. 
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sharply posteriorly, superiorly, and to the left. From then on the loop 
remains posterior, superior, and to the left. These features are diagnostic 
of inferior and anterior myocardial infarction. The counterclockwise and 
clockwise inscription of the saggittal and frontal loops, respectively, occurs 
in infarction. However, clockwise inscription of a markedly horizontal 
frontal loop suggests right and left ventricular hypertrophy. 

The QRS loops are only slightly open, and the T loops are small; the 
infarction is healing or old. 

Correlation of the pathologic findings with the vectorcardiographic diag- 
nosis is good. Only the septal involvement was missed. The electrocardio- 
graphic interpretation did not correlate as well; the infarction was thought 
to be acute, and the hypertrophy was not recognized. 

Figure 5. The abnormal initial forces (left, posterior, and down), and 
the posterior displacement of the early forces, signify lesions in the inter- 
ventricular septum, and in the anterior wall of the left ventricle, respec- 
tively. 

The markedly horizontal position of the loop is strongly suggestive of 
left ventricular hypertrophy. 

Correlation: The vectorcardiogram anticipated everything found at 


FIGURE 4A 


ll 


Ve Vi V2 V3 V4 V5 Vo 
FIGURE 4B 


Figure 4A: Vectorcardiogram in healing og ay and anterior myocardial in- 


farction. Left and Right Ventricular Hypertrophy. $ 
Electrocardiogram from same patient. 


text and Table l.—Figure 4B 
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autopsy except the large posterior infarct. The posterior infarct and the 
left ventricular hypertrophy as well, were missed in the electrocardiogram. 


Figure 6. The vectorcardiogram was interpreted as showing infarction 
of the anterior, inferior (diaphragmatic), and septal walls, and right and 
left ventricular hypertrophy. The initial forces (left, posterior, and up) 
call attention to the septal lesion, and the displacement of the early 
forces posteriorly and superiorly indicate anterior and inferior wall dis- 
ease, respectively. The reversal in direction of inscription of all projec- 
tions is common in infarction, but the clockwise inscription of the hori- 
zontally placed frontal loop suggests left and right ventricular hyper- 
trophy. 


FIGURE 5B 
Figure 5A: Vectorcardiogram in old anterior, posterior, and septal myocardial in- 
farction. Possible left and right ventricular hypertrophy. See text and Table I. 
Figure 5B: Electrocardiogram from same patient 
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Correlation of the vectorcardiographic diagnosis with the autopsy find- 
ings is excellent, and greatly superior to the electrocardiogram. 


Figure 7. Clockwise inscription of the posteriorly placed horizontal 
projection is characteristic of anterior wall infarction, and upward dis- 
placement of the early forces in a horizontally placed frontal loop is 
characteristic of an inferior lesion. Marked rightward displacement of 
the early forces seen in the horizontal and frontal projections indicates 
involvement of the lateral wall. The initial forces are normal (right, an- 
terior, and barely up) and a diagnosis of septal infarction was not made. 

The markedly horizontal position of the loop suggests left ventricular 
hypertrophy. 


FIGURE 6B 


Figure 6A: Vectoreardiogram in anteroseptal, posterior, apical and lateral wall fibrosis. 
Left and Right Ventricular Hypertrophy. See text and Table l1.—Figure 6B: Electro- 
cardiogram from same patient, 
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Correlation with the autopsy findings is excellent and superior to that 
of the electrocardiogram. 


Figure 8. The vectorcardiogram was interpreted as showing an exten- 
sive myocardial infarct involving the postero-basal and septal myocardium, 
and the anterior wall. The abnormal initial forces (left, anterior, down) 
indicate a septal lesion, and continuation of the early forces in the same 

‘ direction is diagnostic of postero-basal infarction. The almost completely 
posterior orientation of the spatial loop was considered evidence of ex- 
ensive anterior myocardial infarction. The horizontally placed frontal 
projection suggests left ventricular hypertrophy. 

Correlation with the autopsy findings is good, and greatly superior to 
the electrocardiogram. 


Figure 9. The most obvious abnormality is clockwise inscription of 
the anteriorly placed horizontal projection, which is diagnostic of right 
ventricular hypertrophy, and the clockwise inscription of the horizontally 
placed frontal loop, which is characteristic of right and left ventricular 
hypertrophy. The terminal forces indicate right bundle branch block. 

The abnormal initial forces (right, posterior, and up), and the abnor- 
mal upward displacement of the early forces, indicate septal and inferior 
myocardial infarction, respectively. The bizarre sagittal loop is due partly 
to rotation. 


FIGURE 7A 


FIGURE 7B 
Figure 7A: Vectorcardiogram in antero-lateral and posterior wall fibrosis, Right and 


Left Ventricular Hypertrophy possible. See text and Table l.—Figure 7B: Electro- 
cardiogram from same patient. 
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Correlation with the autopsy findings is fair, and not as good as that 
of the electrocardiogram. 


Figure 10. The abnormal initial and early forces (left, posterior, and 
up) indicate septal, inferior, and anterior wall infarction. The terminal 
forces are characteristic of left ventricular hypertrophy. 

Correlation with the autopsy findings is excellent, and far superior to 
that of the electrocardiogram. 


Discussion 


The above observations clearly indicate that the vectorcardiogram is 
capable of revealing the presence of myocardial infarction. The cardiac 
vector is analyzed in relation to the three natural coordinate axes of the 
body as revealed by projection onto three mutually perpendicular planes, 
horizontal, sagittal, and frontal.’ Except in instances of unusual heart 
position, displacement of electrical forces in the antero-posterior axis 
occurs in anterior and high posterior wall lesions, in the transverse axis 
in lateral wall and septal region, and in the vertical axis in lesions in- 
volving the inferior or basal portion of the posterior wall of the left 
ventricle. The abnormal vectors are oriented posteriorly and down in 
anterior infarction, anteriorly and down in high posterior infarction, up 


FIGURE 8A 
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FIGURE 8B 


Figure 8A: Vectorcardiogram in anterior, posterior, and septal myocardial infarction. 
Also infarction of right ventricular wall. Right and Left Ventricular Hypertrophy. 
See text and Table |.-Figure 8B; Electrocardiogram from same patient. 
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and posteriorly in infero-posterior wall lesions, to the left in lesions close 
to the interventricular septum, and to the right in lateral wall involve- 
ment. 

Any departure from the normal orientation of the initial forces which 
‘annot be explained by extrinsic factors, ventricular hypertrophy, or in- 
traventricular block, indicates a septal lesion. 

Acute infarction is characterized by an open QRS loop and long narrow 
T loops. In healing or old infarction the QRS loop tends to close and the 
T loop is small and round.’ The manner in which the QRS loop is open 
is very helpful in differential interpretation. The end of the loop, in re- 
lation to the O point, is to the right, anterior, and up in acute anterior myo- 
cardial infarction; right, posterior, and down in posterior myocardial 
infarction; left, anterior, and down in acute fibrinous pericarditis; right 
and up, with no or minimal antero-posterior deviation in left ventricular 


FIGURE 9A 
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FIGURE 9B 
Figure 9A: Vectoreardiogram in anterior, posterior, and septal fibrosis. Left and Right 
Ventricular Hypertrophy. See text and Table I. Figure OB; Electrocardiogram from 
same patient. 
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hypertrophy; and left, posterior, and up in right ventricular hyper- 
trophy. 

These criteria for the diagnosis of myocardial infarction apply to the 
reference system used in this laboratory.’ 

A comparison of the vectorcardiographic and electrocardiographic in- 
terpretations shown in Table | indicates superiority of the vectorcardio- 
gram. The ten cases were chosen at random from a group of 50 cases 
studied histologically. Analysis of the entire autopsy series reveals an 
unqualified superiority of the vectorcardiogram over the electrocardio- 
gram in disclosing myocardial infarction, as well as right and left ven- 
tricular hypertrophy, singly and in combination.’ The results are sum- 
marized in Table II. 


TABLE Il 
Vectorcardiographic and electrocardiographic diagnosis, and location at autopsy, of 
infarcted areas in 22 cases of myocardial infarction. Cases with Left Bundle Branch 
Block excluded. 


No. Cases No. Diagnosed by Per No. Diagnosed by Per 
Location of Infaret at Autopsy* Vectoreardiog ram Cent Elect roeardiog ram Cent 


Anterior 9. 
Posterior 76. 12 
Anterior and Posterior 

Septum 


Lateral 


Anterior, Posterior, 
Lateral, and Septum 6T 


Any Location 22 igtt 


*Cases with left bundle branch block excluded. 

*Diagnosis of anterior and posterior myocardial infarction. 
tThree or more areas diagnosed. 
'? Diagnosis of infarction, irrespective of its localization. 

The bottom line in Table II is misleading, since it appears to indicate 
that there is no difference between the two methods of examination. How- 
ever, the method of selection of patients is responsible for this, as in one 
experimental group only those cases were chosen for vectorcardiographic 
study whose electrocardiograms displayed the characteristic signs of in- 
farct.* The overall results for the diagnosis of myocardial infarction are, 
therefore, heavily weighted in favor of the electrocardiogram. In spite 
of this, the data relating to localization and extent of infarction are ob- 
viously in favor of the vectorcardiogram. Furthermore, our total clinical 
experience, which does not have the authority of postmortem confirma- 
tion, has demonstrated the superiority of the vectorcardiogram in the 
diagnosis of infarction. 


*Other groups included patients with hypertension, chronic pulmonary disease, rheu- 
matic heart disease, congenital heart disease, and so on. 


\ 57. 
57. 
30. 
35. 
Pe 12 4 33. 3 25. 
1. 24 
82. 17tt 77. 
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High posterior, and some anterior lesions are easily recognizable in 
the vectorcardiogram, but not in the electrocardiogram. Multiple infarcts 
appear to make the electrocardiogram more vulnerable, but do not im- 
pair the diagnostic usefulness of the vectorcardiogram. The vectorcardio- 


FIGURE 10B 
Figure 10A: Vectorcardiogram in old posterior myocardial infarction. Left ventricular 
hypertrophy. Right ventricular hypertrophy. See text and Table I.—Figure 10B 
Electrocardiogram from same patient. 
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gram does much better than the electrocardiogram in disclosing septal 
lesions, while both are poor indicators of lateral wall infarcts. A diag- 
nosis of isolated septal infarction was made in only one case, by vector- 
cardiogram, but as in previous studies, the autopsy data indicate that free 
wall infarction always accompanies septal infarction.*.* Similarly, iso- 
lated lateral wall infarction does not occur. 

Right and left ventricular hypertrophy, singly and combined, can be 
recognized much more readily in the vectorcardiogram than in the electro- 
cardiogram. This is even more strikingly apparent when hypertrophy and 
infarction coexist. 

A false diagnosis of myocardial infarction is one of the serious pit- 
falls in the laboratory diagnosis of coronary heart disease. In the series 
referred to, however, a vectorcardiographic diagnosis of myocardial in- 
farction was not made in a single instance in which autopsy failed to 
disclose such a lesion. On the other hand, one such electrocardiographic 
error was made. While not a single false vectorcardiographic diagnosis of 
myocardial infarction was made, over diagnosis occurred three times. In 
these three cases the diagnosis of anterior wall infarction was not con- 
firmed at autopsy, although infarction existed elsewhere. A similar error 
in electrocardiographic diagnosis was made, also in three cases. In two 
additional cases a diagnosis of anterior infarction was made by vector- 
cardiogram and electrocardiogram but pathologic correlation was impos- 
sible as sections from the anterior wall were not available; myocardial 
infarction was present elsewhere in these two cases. 


SUMMARY AND CONCLUSIONS 


1. The initial, early, and terminal forces associated with ventricular 
depolarization can be studied in greater detail and more accurately by 
spatial vectorcardiography than by electrocardiography. 

2. The initial, early, and terminal forces are stereotyped in the normal 
heart, right and left ventricular hypertrophy, and right and left bundle 
branch block, and are altered in a characteristic way by changes in heart 
position and rotation. The initial and or terminal forces help in estab- 
lishing the position and degree of rotation of the heart. . 

3. Changes in the initial forces which cannot be explained on the basis 
of heart position and rotation are diagnostic of septal disease. 

4. Changes in the early forces indicate infarction of the free wall of - 
the left ventricle. Localization of infarction is established in reference 
to the three natural coordinate axes of the body. The abnormal vectors 
are oriented posteriorly and down in anterior infarction, anteriorly and 
down in high posterior infarction, up and posteriorly in infero-posterior 
wall lesions, to the left in lesions close to the interventricular septum, and 
to the right in lateral wall involvement. Reversal in the direction of 
inscription of the vectorcardiographic projections frequently results from 
displacement of the forces, and furnishes valuable additional help in the 
diagnosis of infarction. Clockwise inscription of the posteriorly placed 
horizontal projection is diagnostic of anterior infarction, and clockwise 
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inscription of the horizontally placed frontal loop is diagnostic of posterior 
wall infarction. 

5. The QRS loop is open in acute infarction, and the position of the 
end to the beginning of the loop is characteristic in anterior infarction, 
posterior infarction, acute pericarditis, and right and left ventricular hy- 
pertrophy. The T loop is long and narrow in acute, and small and round 
in healing or old myocardial infarction. 

6. Comparison of vectorcardiographic and electrocardiographic inter- 
pretation in 50 cases studied at autopsy indicates unqualified superiority 
of the vectorcardiogram in the diagnosis of myocardial infarction, and 
right and left ventricular hypertrophy, singly or combined. The vector- 
cardiogram is superior for localization, and for detecting multiple areas 
of infarction. This superiority is evident in relation to anterior, posterior, 
and septal infarction. False vectorcardiographic diagnosis of infarction 
did not occur in this series. 

7. Spatial vectorcardiography is a useful method of examination and 
its use should be extended. 

RESUMEN Y CONCLUSIONES 

1. Las fuerzas iniciales, precoces y terminales asociadas con la despo- 
larizacion pueden estudiarse con mayor detalle y exactitud por la vector- 
-ardiografia espacial que por la electrocardiografia. 

2. Las fuerzas iniciales, tempranas y terminales estan estereotipadas en 
el corazon normal, en la hipertrofia ventricular derecha e izquierda y en 
el bloqueo de ramas derecha e izquierda y son alteradas de manera carac- 
teristica por cambios en la posicién del corazén y por larotacién. Las 
fuerzas iniciales y o terminales ayudan para establecer la posicion y 
grado de rotaci6n del corazén. 

3. Los cambios en las fuerzas iniciales que no pueden explicarse sobre 
la base de la posicion del coraz6n o la rotacién son diagnésticos de enferme- 
dad septal. 


4. Los cambios en las fuerzas precozmente indican infarto de la pared 
libre del ventriculo izquierdo. 

La localizacién del infaro se establece en relacién a los tres ejer coordi- 
nados del cuerpo. Los vectores anormales se orientan posteriormente y 
hacia abajo en el infarto anterior; anteriormente y haciaabajo en el in- 
farto posterior y hacia arriba zy posteriormente en las lesiones infero- 


posteriores de la pared; hacia la izquierda en las lesiones préximas al sep- 
tum iterventricular y a la derecha en el caso de dafio de la pared lateral. 
La inversién en la direccion de la inscripceién de las proyecciones vecto- 
cardiograficas resultan a menudo del desplazamiento de las fuerzas y da 
valiosa informacién adicional en el diagnéstico del infarto. La inscrip- 
cién en el sentido de las manecillas del reloj de la proyeccién posterior 
horizontalmente colocada hace diagnéstico de infar to anterior y la in- 
scripcion en el sentido del reloj del gancho frontal ubicado horizontalmente 
hace diagndéstico del infarto de pared posterior. 

5. El gancho QRS es abierto en el infarto agudo y la posicién y la 
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posicién de su término al principio del gancho es caracteristica en el in- 
farto anterior, en el posterior, en la pericarditis aguda y en la hiper- 
trofia derecha e iquierda ventriculares. La onda T es larga y estrecha 
en el infarto agudo y espequefia y redonda en el infarto en curacién o 
antiguo. 

6. La comparacién de la vectocardiografia y la electrocardiografia en 
su interpretacién en 50 casos estudiados a la autopsia indica una ni calci- 
ficada superioridad del vectocariograma en el diagndéstico del infarto del 
miocardio asi como en el de la hipertrofia derecha e izquierda ventri- 
culares, ya sea simple o combinadamente. 

El vectocardiograma es superior para la lozalizacién y para descubrir 
Areas multiples de infarto. Esta superioridad es evidente en relacién a 
los infartos anterior, posterior y septal. En estas series no ocurrieron 
falsos diagnésticos vectocardiograficos de infarto. 

7. La vectocardiografia espacial es un método util para el examen y 
su uso debe ser mas amplio. 


RESUME 


1. Les vecteurs initiaux, précoces et terminaux qui peuvent étre créés 
par la dépolarisation ventriculaire peuvent étre étudiés avec plus de dé- 
tails et plus de précision que par |’électrocardiographie par le vectocardio- 
graphie spatiale. 

2. Les vecteurs initiaux, précoces et terminaux sont stéréotypés dans 
le coeur normal, dans l’hypertrophie du ventricule droit et gauche, dans 
les blocs de branches droits et gauches, et sont modifiés d’une facon 
caractéristique lors de modifications de la position du coeur et lors de sa 
rotation. L’étude des vecteurs initiaux et terminaux peut aider a établir 
la position et le degré de rotation du coeur. 

3. Les modifications des vecteurs initiaux qui ne peuvent étre expli- 
quées par des questions de position ou de rotation cardiaque permettent 
de diagnostiquer une lésion septale. 

4. Les altérations des vecteurs précoces sont la preuve d'un infarctus de 
la paroi libre du ventricule gauche. La localisation de |’infarctus s’établit 
en fonction des trois coordonnées normales du corps. Les vecteurs anor- 
maux sont orientés en arriére, et en bas, dans les infarctus antérieurs, en 
avant et en bas dans les infarctus postérieurs haut situés, en haut et en 
arriére dans les lésions de la paroi inféro-postérieure. Ils sont orientés 
vers la gauche dans les lésions qui sont proches du septum interventricu- 
laire et vers la droite sur les altérations de la paroi latérale. Des inver- 
sions de la direction d’inscription de la projection vectocardiographique 
sont les résultats fréquents du déplacement des vecteurs et sont un auxi- 
liaire précieux dans le diagnostic d’infarctus. La rotation horaire de la 
projection vectocardiographique horizontale, placée en arriére traduit le 
diagnostic d’infarctus antérieur et la rotation horaire de l’onde frontale 
placée horizontalement traduit le diagnostic d’infarctus de la paroi pos- 
térieure. 
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5. L’onde QRS est ouverte dans |'infarctus en phase aigue et sa posi- 
tion de la terminaison au commencement est caractéristique dans |'infare- 
tus antérieur, l’infarctus postérieur, la péricardite aigué, |l'hypertrophie 
ventriculaire droite et gauche. L’onde T. est longue et étroite dans l’amé- 
lioration brusque, temporaire et rapide, ou dans un infarctus myocardique 
ancien. 

6. La comparaison de l’interprétation vectocardiographique et électro- 
cardiographique dans 50 cas étudiés 4 l’autopsie montre la remarquable 
supériorité du vectocardiogramme dans le diagnostic d’infarctus myo- 
cardique, d’hypertrophie ventriculaire droite et gauche, simple ou asso- 
ciée. Le vectocardiogramme est supérieur A |'électrocardiogramme pour 
diagnostiquer les localisations et les multiples zones d’infarctus ainsi qu’en 
ce qui concerne l’infartus antérieur, postérieur et septal. Dans la série 
de cas étudiés, il n'y ent pas d’erreur de diagnostic vectocardiographique 
pour l’infarctus. 


7. La vectocardiographie spatiale est un procédé d’examen utile et dont 

l'emploi devrait étre étendu. 
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The Ventricular Pulsations in Myocardial Infarction; 
a Fluoroscopic and Kymographic Study 


SIMON DACK, M.D., F.C.C.P 
New York, New York 


The study of left ventricular contraction by fluoroscopy,’ reentkymogra- 
phy, * and electrokymography'* has proved to be of great practical 
value in the detection of myocardial disease, particularly myocardial in- 
farction. Visualization and analysis of the left ventricular border move- 
ments should be part of every routine cardiac fluoroscopy, affording a 
simple and accurate method for detecting localized areas of myocardial 
disease which is readily available in the office and clinic. For more de- 
tailed study and analysis of left ventricular border pulsations than can 
be attained by fluoroscopy one can utilize the electrokymograph or roent- 
genkymograph which are available in the clinic and hospital. 


Normal Left Ventricular Contraction 


Fluoroscopic observation of the cardiac pulsations in normal individuals 
reveals uniform inward or medial movement of the entire left ventricular 
border during systole (Fig. 1). The timing of the ventricular border 
movements can be checked by comparison with those of the aortic knob. 
The latter segment moves laterally and expands during ventricular systole 
as a result of aortic filling. Thus, there is a seesaw movement of the left 
cardiac border about the middle segment in the region of the left auricular 
appendage (“point of no motion”). The upper arterial segment, com- 
prising the pulmonary artery and aorta, expands during systole and 
moves outward and laterally. The left ventricular segment below it con- 
tracts during systole and moves inward or medially. Although the inward 
movement of all points along the left ventricular border is not entirely 
simultaneous it is fairly uniform. The upper part of the left ventricular 
border moves inward and downward, the middle or supra-apical part 
moves inward and medially and the lower or diaphragmatic segment moves 
inward and upward. 

The left ventricular movements can be studied also in the slight left 
and right oblique views. In general, the character of the ventricular pul- 
sations in the oblique views is similar to that of the P-A view. In the left 
oblique view, however, the movements may be rotatory or spiral in char- 
acter and the inward or medial movement may be preceded by a transient 
outward expansile movement at the onset of systole. Electrokymography 
has demonstrated that these variations are due mainly to positional factors 
affecting the border movements." 

Electrokymography is a graphic method for recording the cardiac pulsa- 
tions’: * and is based on the use of a photosensitive multiplier tube which 
is attached to the ordinary fluoroscopic screen. When the position of the 
tube is adjusted so that the slit lies over the heart border to be studied, 
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the movements of the border produce cyclic variations in the intensity of 
fluorescent light entering the photo-tube. This is transformed into a 
pulsating flow of electrons which is amplified and recorded as a phasic 
curve by a galvanometer, simultaneously with other reference tracings 
such as the carotid pulse and the heart sound tracings. The polarity of 
the apparatus is such that downward movement of the electrokymographic 
curve represents inward or medial movement of the underlying heart 
border, and upward movement of the curve represents outward or lateral 
movement of the underlying border. 

The electrokymogram obtained from the left ventricular border has a 
characteristic appearance (Fig. 2). In general, it resembles a ventricular 
volume curve with superimposed positional movements at the onset of 
systole and diastole. A typical curve shows a steep downward limb during 
systole, representing inward or medial movement of the left ventricular 
border during the ejection phase. This may be preceded by a small tran- 
sient upward movement lasting 0.02 to 0.06 second, which is generally 
due to a positional movement or change in shape of the heart at the onset 
of ejection. During the isometric phase preceding ejection, the curve may 
show a horizontal segment or a slight upward or downward movement 


OF NS 39 NORMAL 


FIGURE 1: Fluoroscopic appearance of the cardiac borders in systole and diastole 
of a normal individual as traced from the fluoroscopic screen. The arrows indicate 
the direction of border movement during systole. The aortic and pulmonary artery 
segments move outward during systole while the left ventricle border moves inward. 


2 
| 
\ 
‘ 
4 
\ 
J 
v 


PUB JO BY} JO 03 aNpP SAAIND OM} AYR JO 


| 
| 


| 284 SIMON DACK March, 1966 
| — 
| 


Vol. XXVII VENTRICULAR PULSATIONS 285 


lasting for 0.02 to 0.04 second. The steep downward movement of the 
ejection phase is succeeded by a V-shaped or horizontal segment, repre- 
senting the isometric relaxation phase. This is then followed by upward 
movement of the curve during ventricular diastole and filling, which is 
fairly steep in its early portion (rapid inflow phase) and shallower in its 
late portion (slow inflow phase). 


Ventricular Pulsation in Myocardial Infarction 


Myocardial infarction produces characteristic abnormalities of left ven- 
tricular contraction which can be recognized visually during routine fluo- 
roscopy' and recorded graphically by the roentgenkymograph® * and elec- 
trokymography.'® * These abnormalities of left ventricular contraction 
‘an be detected during systole and diastole. 

The abnormalities of the systolic phase may be classified in three main 
groups: 1. Localized diminution or absence of ventricular pulsation. 2. 
Partial reversal of pulsation during early systole. 3. Complete reversal 
of pulsation or paradoxical ventricular movement. 

Localized Diminution or Absence of Ventricular Pulsation. In this 
abnormality there is observed during fluoroscopy a lack of movement 
localized to one segment of the left ventricular border (Fig. 3 and 4). This 
generally involves the lower half or apical region of the left ventricular 
border. Electrokymographic curves obtained from the involved segment 


FIGURE 3: Localized absence of left ventricular pulsation observed fluorosacopically 
in a patient with previous myocardial infarction 4 years ago. During systole there 
is absence of inward movement of the lower third of the left ventricular border in 
contrast to normal pulsation of the upper left ventricular border and aorta. 
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show marked diminution in amplitude and even absence of the systolic 
and diastolic waves. 

To be significant the diminished amplitude of pulsation should be 
localized to one segment of the left ventricular border rather than involve 
the entire cardiac border. Also, diminished movement of the left ven- 
tricular border just above the diaphragm in obese patients or of the apical 
segment when it is obscured by a pericardial fat pad should be interpreted 
with caution. This abnormality probably results from impairment of left 
ventricular contraction which is not severe enough to produce actual 
ballooning out of the ventricular wall or reversal of pulsation during 
systole. 

Reversal of Left Ventricular Pulsation (Paradoxical Movement). In 
this abnormality the involved segment of the left ventricular border bal- 
loons out during systole. This may be a transient phenomenon at the 
onset of systole following which it is succeeded by a delayed inward move- 
ment (partial reversal of pulsation) or it may be sustained for the entire 
duration of systole (complete reversal of pulsation). 

Fluoroscopically, reversed or paradoxical pulsation is visualized as an 
outward movement of a segment of the left ventricular border, generally 
the middle or apical segment (Fig. 5). As the uninvolved upper segment 
of the left ventricular border moves inward or medially during systole 
(timing checked with the aorta and pulmonary artery) the lower segment 
moves outward and laterally. Thus, there is a seesaw movement over 


— 


FIGURE 4: Localized absence of left ventricular pulsation observed fluoroscopically 
in a patient with previous myocardial infarction one year ago. The upper segment 
of the left ventricular border moves inward during systole and the inferior or dia- 
phragmatic segment moves inward and upward. However, the apical segment fails 
to contract, 
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the left ventricular border. The involved weakened segment of the left 
ventricular border is ballooned out or actually thrust out as the remaining 
uninvolved border contracts and moves inward. In some cases there is 
a wavy motion over the left ventricular border and in other cases there 
may be a double pulsation during systole. 

In the electrokymogram, reversed or paradoxical left ventricular pulsa- 
tion is manifested by upward movement of the curve which generally 
begins during the isometric phase of systole or at the onset of the ejec- 
tion phase. This is sustained for a variable period of time, depending 
on whether the reversal is partial or complete. In partial reversal, the 
upward systolic movement is replaced in early or mid systole by inward 
movement which may be normally steep or abnormally retarded (Figs. 6 
and 7). The upward movement generally lasts for more than 0.08 second. 
This differentiates it from a positional movement which may occur in a 
normal heart but the duration of which is less than 0.08 second. 

In complete reversal of pulsation the upward movement of the curve is 
sustained for the entire duration of systole and is followed by a collapse 
of the curve at the onset of diastole (Figs. 8 and 9). The latter generally 
occurs during or at the end of the isometric relaxation phase. The result- 
ing curve is completely paradoxical and resembles an arterial curve instead 
of a normal! ventricular curve (Fig. 10). 
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FIGURE 5: Reversal of left ventricular pulsation observed fluoroscopically in a pa 
tient with previous myocardial infarction three months ago. There is paradoxical 
pulsation of the lower half of the left ventricular border which moves outward during 
systole as the upper left ventricular border moves inward. 
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Incidence of Abnormal Ventricular Contraction. Previous studies’: * * 
of a large series of patients with proven myocardial infarction have indi- 
cated that partial or complete reversal of left ventricular pulsation occurs 
in approximately 50 to 60 per cent of patients, localized diminution or 
absence of pulsation in 20 to 25 per cent and normal pulsations in the 
remainder. These statistics were derived from fluoroscopic observation, 
electrokymography and roentgenkymography. Of course, the incidence 
of abnormal! pulsation would be expected to be higher when the graphic 
methods are employed, owing to the objectivity of these methods, par- 
ticularly electrokymography. For example, a slight reversal of pulsation 
may be missed during fluoroscopy but would be easily demonstrated when 
magnified approximately 20 times by the electrokymogram. On the other 
hand, a false positive diagnosis of reversed pulsation is occasionally made 
from fluoroscopy alone. In our experience, however, a well-trained fluoros- 
copist, who is aware of the abnormalities which occur following myocardial 


FIGURE 7: Electrokymogram of apex of left ventricular border in a 28 year-old 
man with aneurysmal dilatation of the left ventricle due to obscure congenital myo- 
cardial disease. The curve moves upward during early systole and shows delayed 
downward movement during late systole and early diastole. This is a partial reversal 
of pulsation and indicates impaired left ventricular contraction, 
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infarction and who looks for them routinely, can become almost as accu- 
rate in visualizing the abnormal movements by fluoroscopy as with the 
graphic method. It is only when the ventricular movements are markedly 
diminished in amplitude, particularly in the presence of a markedly dilated 
heart, that the fluoroscopist may have difficulty in establishing the presence 
or absence of paradoxical movement in addition to the diminished move- 
ment. It is in this type of case that electrokymography attains its greatest 
practical clinical value as a diagnostic tool. 


Location of Abnormal Ventricular Movements. The most frequent site 
of abnormal pulsation in myocardial infarction is the lower half or third 
of the left ventricular border. Not infrequently in a large infarct the 
reversal involves almost the entire ventricular border with only a small 
upper segment below the left auricular appendage which is uninvolved. 
On the other hand, reversed pulsation is occasionally limited to the middle 
or upper segment of the left ventricular border, with normal pulsation 
below this area (Fig. 10). In other cases the reversal is limited to the 
apical region just above the diaphragm. In sthenic individuals or in the 
presence of left ventricular hypertrophy the apex may be covered by the 
diaphragm and the abnormal ventricular pulsation is exposed only dur- 
ing a deep inspiration. In such a case one must guard against the patient 
straining while he holds his breath since he may perform the Valsalva 
maneuver which may result either in marked diminution in amplitude of 
pulsation or occasionally in reversed pulsation even in the absence of 
heart disease. 

In the majority of cases the abnormal left ventricular pulsations are 
visualized or recorded in the P-A view. This holds true regardless of the 
location of the infarction as determined by the electrocardiogram.’ In 
other words, whether the infarction is located on the anterior, lateral or 
diaphragmatic surface of the left ventricle, the abnormal movement is 
observed in the P-A view. Not infrequently, however, rotating the patient 
into a very slight left or right oblique view (5 to 15°) may accentuate the 
abnormal! border movement (Fig. 6). Thus, in anterior infarction reversal 
of pulsation may be more readily visualized at the apex when the patient 
is rotated very slightly into the right anterior oblique rotation. In posterior 
infarction reversed pulsation may be visualized in the slight left oblique 
view as well as in the P-A view. It is only in the occasional case of pos- 
terior or diaphragmatic wall infarction that reversed pulsation is observed 
only in the left oblique view and not in the P-A view. 


Onset and Duration of Abnormal Ventricular Pulsation. It is difficult 
to ascertain the exact time of appearance of absent or reversed ventricular 
pulsation following clinical myocardial infarction since patients with acute 
infarction are not generally fluoroscoped or examined kymographically 
during the acute stage. However, our studies* with serial roentgenkymo- 
grams have suggested that the abnormal! pulsation is often present during 
the first week following the clinical attack and almost always has de- 
veloped by the second week of the attack. Not infrequently it begins as 
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a localized diminution or absence of pulsation which progresses to partial 
or complete reversal of pulsation. 

Absent or reversed ventricular pulsation is often permanent. In a small 
percentage of cases it may disappear entirely or become less marked. In 
the great majority of cases, however, it lasts for many years. This may 
be of great diagnostic importance since the abnormal pulsation may per- 
sist even when the patient makes a complete clinical recovery and even 
if the electrocardiogram becomes normal or if the typical findings of myo- 
cardial infarction disappear.* In such a case, reversal of pulsation, visu- 
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FIGURE 10: Electrokymograms of left ventricular border of patient with aneurysm of 
the left ventricle due to old myocardial infarction. The curve of the upper left ven 
tricular border is normal. The curve of the apical segment is completely paradoxical, 
resembling the arterial curve of the aorta. There is upward movement of the curve 
which is sustained throughout systole and then falls in early diastole (5-6). 
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alized by fluoroscopy or recorded kymographically, may be the only re- 
sidual finding indicative of previous myocardial infarction. 


Differential Diagnosis of Reversal of Pulsation. As already stated, re- 
versal of pulsation, particularly the partial type which is of short duration 
and limited to the early phase of systole (Fig. 6), must be differentiated 
from the transient outward movement of the left ventricular border ob- 
served in normal individuals which is of positional origin (Fig. 2). The 
latter is generally short in duration and rarely exceeds 0.06 second. Early 
reversal of pulsation lasts for at least 0.08 second and generally exceeds 
this duration. 

Fluoroscopically, it may be difficult to differentiate early reversal of 
pulsation from a physiological outward movement. This may explain the 
occasional erroneous fluoroscopic diagnosis of myocardial infarction in an 
apparently normal individual. If the transient outward movement is ob- 
served over the entire left ventricular border the probability exists that 
it represents a physiological outward movement. Electrokymography, of 
course, may be the only accurate method to make this important differ- 
entiation, 

The occurrence of an early physiological outward movement of the left 
ventricular border may be the result of several factors.” It may be due 
to a traction movement of the heart on the great vessels at the onset 
of contraction which produces a positional movement of the heart borders 
superimposed on the contractile movements of the various chambers. 
Secondly, it may be due to a change in the shape of the heart which has 
been demonstrated to occur in the early part of systole. This is caused 
by early unopposed contraction of the intraventricular septum before 
contraction of the free wall of the ventricle, leading to shortening of the 
heart in its longitudinal axis and transitory bulging outward of the free 
walls. This is cut short when the free walls contract and the heart borders 
move inward, 


Physiologic Basis for Reversed Pulsation. Since the experiments of 
Tennant and Wiggers,'’ it is well known that following ligation of a coro- 
nary artery in the dog the ischemic portion of the myocardium ceases to 
contract within one minute and then begins to balloon out as the remainder 


of the ventricle contracts. The rise in intraventricular pressure at the 
onset of systole expands the weakened wall of the ischemic ventricular 
segment which collapses at the end of systole when the intraventricular 
pressure falls. 

There is a close similarity of these events following experimental coro- 
nary ligation to those observed following clinical coronary occlusion ex- 
cept that it may take several days for the abnormal contraction to appear. 
Paradoxical left ventricular movement following myocardial infarction 
indicates the presence of a weakened area or scar in the ventricular myo- 
cardium which either fails to contract and remains motionless during 
systole or is ballooned out by the rising intraventricular pressure. 

Several factors are responsible for the magnitude, extent and persistence 
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of the abnormal! ventricular movement. These include the size and loca- 
tion of the infarcted area, the degree of healing and contraction of the 
resulting scar and the state of the collateral circulation. Experimental 
ballooning of the left ventricular wall following coronary ligation may be 
temporary or may be abolished by the release of the ligature or it may 
disappear spontaneously if the ligated vessel and resultant ischemic area 


are small.'”'' It may be increased in extent or magnitude by reducing 
the blood pressure to shock levels whereas restoration of normal blood 


pressure and reduction of coronary insufficiency results in complete or 
partial disappearance of the myocardial ballooning.’ 


From a physiologic standpoint every myocardial area of infarction as- 
sociated with reversed or paradoxical pulsation acts dynamically as a 
ventricular aneurysm, despite the fact that radiological examination of 
the heart usually fails to show any localized bulge of the left ventricular 
border. Since the ballooning out of the ventricular wall occurs only in 


systole, it cannot be demonstrated by the conventional roentgenogram un- 
less it is exposed only during systole, but has been strikingly demonstrated 
by cinematography of the heart. By this method a localized bulge of the 
left ventricular border is visible only in the frames exposed during ven- 


tricular systole and it disappears during diastole. When a typical aneurys- 


mal bulge is visible on the roentgenogram, fluoroscopic examination or 
electrokymography will almost always demonstrate complete absence or 


reversal of ventricular pulsation over the involved segment as in any in- 
farcted area of large extent (Fig. 10). 


If the explanation is correct that reversed pulsation is due to ballooning 
of a weakened segment of the left ventricular wall, it is difficult to ex- 
plain the frequent lack of correlation of the location of the abnormal 
movement and the actual site of infarction. It has been mentioned pre- 


viously that irrespective of the actual site of infarction, the most common 
location of the abnormal ventricular movement is the apical segment of 
the left ventricular border in the P-A view, which may be at some distance 
from the infarcted area. The explanation for this is unknown. In pre- 
vious publications’: * it was speculated that it may be related to the spiral 
arrangement of the cardiac muscle bundles which wind around the apex 
of the heart from the base and are attached into the valve rings. It is 
possible that the muscle bundles act as a fulcrum; the weakening of any 
portion of this fulerum whether anterior or posterior may result in bal- 
looning out of the apical region. 


SUMMARY 


Cardiac fluoroscopy and kymography give important information in the 
study of the patient with myocardial infarction. The observation of 
marked localized diminution of pulsation of the left ventricular border 
or of complete or partial reversal of pulsation is indicative of a circum- 


scribed area of myocardial damage, usually as a result of previous myo- 
cardial infarction. Such findings may be observed in the absence of other 
typical clinical findings of previous myocardial infarction. Careful exami- 
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nation of left ventricular border motion should be a routine part of every 
chest fluoroscopy. 

The incidence, location, duration, clinical significance, differential diag- 
nosis and physiologic basis for abnormal left ventricular motion in myo- 
cardial infarction is reviewed. 


RESUMEN 


La fluoroscopia y la kimografia cardiacas dan informacion importante 
para el estudio del enfermo de infarto miocardico. La observacién deuna 
marcada disminucién de la pulsatilidad en drea localizada del borde del 
ventriculp izquierdo o bien la observacién de una inversién completa o 
parcial de esa pulsatilidad, indican una 4rea circunscrita de dafio del mio- 
cardio, generalmente como resultado de un infarto previo. El examen 
cuidadoso de la motilidad del borde ventricular izquierdo, debe ser una 
parte rutinaria de toda fluoroscopia del torax. Se hace una revision de la 
incidencia, ubicacién, duracion, signigcaci6n clinica, diagndéstico diferen- 
cial y bases fisioldgivas de la motilidad anormal del ventriculo izquierdo 
en el infarto del miocardio. 


RESUME 

La radioscopie du coeur et la kymographie apportent des renseigne- 
ments importants pour l'étude des malades atteints d’infarctus du myo- 
carde. La constatation d’une zone ot les pulsations sont nettement moins 
marquées sur le bord du ventricule gauche, ou la perception d’inversion 
completé ou partielle des pulsations, indique qu’il existe une zone circon- 
scrite de lésions myocardiques. Dans ce cas, il s’agit généralement de la 
conséquence d'un infarctus myocardique antérieur. 

De telles constatations peuvent étre faites alors qu’il n'y a aucun autre 
signe clinique manifeste d’un infarctus myocardique antérieur. L’examen 
attentif des mouvements du ventricule gauche devrait étre un élément de 
routine lors de tout examen radioscopique du thorax. 


L’auteur étudie la fréquence, la localisation, la durée, la valeur clinique, 
le diagnostic différentiel et les bases physiologiques des mouvements anor- 
maux du ventricule gauche dans |’infarctus du myocarde. 
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Remarks on the Graphic Diagnosis of Coronary Disease 


ARTHUR M. MASTER, M.D., F.C.C.P. 
New York, New York 


I. Typical and Atypical Electrocardiograms in Myocardial Infarction 

Caused by Acute Coronary Occlusion and Coronary Insufficiency 

The electrocardiogram has been epic making in the diagnosis of coro- 
nary occlusion and is the main reason for the ever increasing frequency 
with which this disease is detected. The ordinary electrocardiographic 
diagnosis has become so well-recognized that it is now well to talk, not 
only of the typical electrocardiogram, but of the atypical electrocardio- 
gram in myocardial infarction. It is time also to divide the study of myo- 
cardial infarction into two types, (1) the subendocardial type, secondary 
to coronary insufficiency, that is, without complete occlusion of a coronary 
artery, (2) the through-and-through type caused by coronary occlusion, 
that is, complete obstruction of a coronary artery. Coronary insufficiency 
is usually associated with coronary sclerosis but may be observed in a 
normal heart, for example, following hemorrhage. In coronary insuffi- 
ciency the electrocardiogram shows RS-T depression, T-wave inversion, 
or RS-T depression and T-wave inversion combined, since the damage is 
localized in the subendocardial region. For the same reason, the outlook 
is much better in coronary insufficiency. The electrocardiographic altera- 
tions are usually transient, lasting a day or two, or one or two weeks or 
months; rarely they are permanent. The T-wave inversions are not usually 
as deep as those seen in coronary occlusion. There are no Q-waves or 
RS-T segment elevations because there is no through-and-through in- 
farction. It may take a few days for the electrocardiographic changes to 
develop; hence, if an acute coronary episode of any kind is suspected the 
electrocardiogram should be repeated several times. 

The type of electrocardiogram just described, that is, with RS-T de- 
pressions and T-wave inversions, but without deep Q-waves, is also seen 
in the premonitory phase of a coronary occlusion. Obviously there is a 
partial occlusion which causes coronary insufficiency. I believe that, once 
the artery is completely occluded, the clinical and electrocardiographic 
picture of coronary occlusion appears, that is, RS-T elevation is seen im- 
mediately. Within the first 12 to 24 hours the characteristic deep Q-wave 
is not seen but one can almost discern it if he looks intently. After 12 
to 24 hours it is usually quite obvious. In anterior wall infarction the 
deep Q and RS-T elevations appear in leads I, aVL and in chest leads. 
In diaphragmatic or inferior wall infarction these alterations appear in 
leads II, III and aVF. In true “posterior” infarction, tall R-waves appear 
on the right side of the chest, i. e., in V,; and , Q-waves may be seen in 
Vs, 7 Or Vs 

Doctor Jaffe has been in the forefront in the description of atypical 
changes in coronary occlusion. For example, in serial electrocardiograms, 
temporary improvement may occur. 
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I personally feel that after complete occlusion the electrocardiogram will 
show the typical Q and RS-T patterns in 95 to 97 per cent of the cases. 
It does seem that, rarely, deep T-waves alone are present. In these cases 
there is enough normal! muscle in the subepicardium to prevent the appear- 
ance of Q-waves. 

11. Cardiac Diagnostic Methods in Coronary Artery Disease; Electro- 
cardiogram, 2-Step Exercise Test and Ballistocardiogram 

The “2-step” exercise electrocardiogram has become a diagnostic means 
for demonstrating coronary disease in the presence of a normal resting 
electrocardiogram; if the resting electrocardiogram is abnormal there is, 
of course, no need for performing the “2-step” test. My co-workers and 
I feel strongly that in the presence of definite coronary disease, the “2-step” 
test, either the single or the double, is positive in 95 per cent of the 
cases. Also, when the double “2-step” test is negative, coronary disease 
is excluded in 95 per cent of the cases; of course not in every case. How- 
ever, when one speaks of a positive “2-step” test alone, without knowledge 
of the clinical story, one is in an insecure position. A positive “2-step” 
test should not be given any significance unless the clinical story is 
known. There is a small percentage of normal people who show positive 
positives, and also many people with an anxiety 


tests, the so-called “false’ 


state do this. Hence, to diagnose “coronary” disease on a positive “2-step” 
electrocardiogram without clinical data or correlation, is not sound. 
Another point that must be mentioned is the need for standardization 


in the performance of the Master “2-step.” The exertion must be stand- 
ardized for age and weight. The heavier a person, the more work he does 
and the fewer trips are required. The older the patient, the less stamina 
he has and again fewer trips will be “normally” made. The test does not 
depend on previous training—it depends on age, weight and the state 
of the coronary circulation. 

There have been numerous “modifications” of the Master “2-step” test. 
If the patient is walked until pain appears, if he is asked to “run up” a 
flight of stairs, if he squats and stands alternately, if he hops on one foot, 
or any other type of exercise is used, it is not the test that my colleagues 
and I have described. For example, every “accident” following an exercise 
test that we have investigated occurred after some test other than the 
“2-step” test. We have been fortunate, indeed, that in a score of thousands 
of cases under the supervision of my colleagues and myself, we have never 
had an accident. First, the test should never be done unless the resting 
12-lead electrocardiogram is negative; secondly, if coronary disease is 
suspected, the single test should be done first; only if this is negative 
should the double test be performed. If the patient is considered to be 
acutely ill, it goes without saying that the test should not be done. 

We have, we hope, decreased the number of “false” positives by having 
the tests performed essentially the way a basal metabolism is taken. The 
patient comes in the morning after a good night’s rest; he has no break- 
fast or, at the most, a light breakfast. He is not permitted to smoke. He 
is rested a little while on arriving at the office. 
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In regard to the ballistocardiogram, | think the day will come when it 
will be a more scientific instrument. With physicists and mathematicians 
working on the machine, trying to improve it, to standardize it, to simplify 
the technique, I believe that we have a great deal to hope for in the 
ballistocardiogram. At the present time, however, we must admit that a 
positive test is observed in hypertension, frequently in apparently normal 
people over 50, and in people with peripheral vascular disease without 
heart disease. 

There is no specific ballistocardiographic pattern of any type of heart 
disease although a small “k” has been described in aortic stenosis, coarcta- 
tion of the aorta and in shock with diminished blood volume in the aorta 
and its branches. In mitral stenosis, notching of the “k"’ has been reported. 
In emphysema the ratio of the inspiratory size of the I-J wave to the 
expiratory I-J is changed and has been used diagnostically. 

An abnormal ballistocardiogram in persons under the age of 50 should 
be given consideration but it must be correlated with the clinical picture 
as a whole. Thus, a positive “2-step” exercise electrocardiogram adds 
weight to the importance of the ballistocardiogram and, in fact, it works 
both ways. 


Ill. The Vectoreardiographic Diagnosis of Myocardial Infarction 

The paper on vectorcardiography has been written by an important in- 
vestigator in this field. Doctor Wolff gives answers to perplexing questions 
for which the cardiologist and electrocardiographer have been waiting a 
long time. 

It is true that at present the vectorcardiogram seems complicated and 
the machines are relatively expensive. In the illustrations the loops of 
the P-wave, the QRS complex, the terminal junction of the QRS, the RS-T 
segment and the T-wave all seem jumbled around the point of origin or 
© point. The vectorcardiogram must be photographed. However, im- 
proved equipment is on hand already and the vector curve is now larger 
and clearer, the components can be separated and prices will become more 
reasonable. The “initial,” and the “early,” the “main” or “overall,” and 
the “terminal” portions of the QRS loop are more easily discerned as 
sharp entities in the illustrations. There is no doubt that these vector 
pictures will be still further magnified. Also, the junction or lack of 
junction of the end of the QRS with the T, that is, the ST segment, 
will be clearer, thus defining S-T elevations and depressions. A good start 
on all this has already been made in many laboratories. 

Although the “vectorcardiographic” language and the illustrations may 
be difficult for the general medical reader, he will have gained a good 
deal if he senses the fundamental principles involved. 

The internist and cardiologist are concerned with the future of vector- 
cardiography. Will it replace the electrocardiogram? Does the vector- 
cardiogram give a fundamental understanding of the electrical forces 
in the heart which the electrocardiogram fails to do, or is it good only for 
teaching, to explain the findings in the electrocardiogram? 
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There is another important question. Do not the three basic leads, in 
planes at right angles to each other, called “A, B, C” by Grishman, and 
“X, Y, Z” by Wolff, give as much information as the vectorcardiogram, 
particularly, if they are taken simultaneously? May we not employ the 
VCG to learn more fundamental explanations of the ECG but neverthe- 
less continue to use the ECG regularly, perhaps replacing the 12 leads 
that we now use by these three fundamental leads? Can we not improve 
our electrocardiographic interpretation? 

This paper marks a landmark for it is the first time that the postmortem 
findings are correlated with the vectorcardiogram and the electrocardio- 
gram in a considerable series of cases. Doctor Wolff has found the corre- 
lation of the VCG with the postmortem far superior than in the case of 
the electrocardiogram. His VCG diagnosis of septal infarction was con- 
firmed again and again whereas it had been missed in the electrocardio- 
gram. 

Doctor Wolff clearly points out the characteristics of the normal VCG 
in the three planes and the typical manner in which it is changed in ven- 
tricular hypertrophy and bundle branch block and by alterations in the 
position and rotation of the heart. He then defines the VCG pattern in 
each type of infarction, distinguishing anterior, high posterior, infero- 
posterior and lateral wall infarctions, both by the orientation and direc- 
tion of the abnormal vectors. He shows how the relative positions of the 
end and the beginning of the vector loop distinguish acute infarction and 
acute pericarditis and how the shape of the T-wave differs in acute and 
healing or old infarction. 


IV. The Ventricular Pulsations in Myocardial Infarction; A Fluoroscopic 
and Kymographice Study 

For 15 years my colleagues and | have emphasized the ease with which 
abnormal pulsations of the left ventricle can be observed on fluoroscopy 
in patients with previous coronary occlusion. We have often pointed out 
the diagnostic value of abnormal ventricular contractions. However, we 
have not been successful in “selling” our ideas to the physician. The 
average practitioner uses the fluoroscope to determine the size, shape and 
position of the heart but only the exceptional physician has become in- 
terested in the pulsations of the left ventricle as evidence of previous 
coronary occlusion. Perhaps the trouble is that the doctor looks for a 
large ventricular pulsation whereas in reversal of pulsation at the apex, 
the movement is probably no more than 1/64th to 'yath of an inch. At 
first it requires concentration to see these movements. The patient should 
take a very short breath and hold it without the slightest strain. For 
timing, the out-thrust of aorta is considered systole. With a little practice, 
it is easy to recognize reversal of pulsation due to previous infarction. If 
there is difficulty, the doctor should move the screen away from the patient, 
toward himself, thus magnifying the border of the left ventricle. Although 
he loses light intensity, the magnification more than compensates for 
this loss. 
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In addition to reversal of or paradoxical pulsation, the abnormalities 
to look for are localized diminution or absence of contraction. By “re- 
versal” of pulsation is meant that the border of the left ventricle bulges 
out during systole, instead of moving in; this finding is almost pathogno- 
monic of an infarct. 

Some abnormality in pulsation is found in 75 per cent of cases of pre- 
vious coronary occlusion. Reversal is found in half the patients. These 
abnormalities in left ventricular movement are not only of value diag- 
nostically but also prognostically. As the patient improves, we have seen 
a definite “reversal” become an “absent” or “diminished” and finally a 
normal pulsation. 

The abnormality in pulsation is located in the left lower one-third or 
one-half of the ventricle. Whether the infarction is diaphragmatic (in- 
ferior) or anterior, it is always seen in the usual posterior-anterior posi- 
tion or in a slight left oblique position. Occasionally, the left lateral also 
demonstrates the abnormality. Reversal of pulsation is found not only 
in ventricular aneurysm with a true eccentric bulge but also in the ordinary 
case of coronary occlusion in which the contour is smooth. It is the or- 
dinary case to which reference is made by this reviewer. 

We believe that, if the physician develops the habit of using fluoroscopy 
for this purpose, he will be more than rewarded in that he will have a good 
means of diagnosing infarction of the left ventricle secondary to coronary 
artery occlusion. In coronary insufficiency, on the other hand, the infarct 
is not through-and-through and a reversal of pulsation is not seen. 

It has been suggested for many years that the diaphragmatic or inferior 
border of the left ventricle can be brought into the line of vision by dis- 
tending the stomach with charged waters. This has proved of help to some. 

An interesting future for fluoroscopy lies in improved screen. We have 
been told that there is a new screen in the making that will give many 
hundred times the light intensity of the present fluoroscopic screens. When 
this becomes a fact we will make tremendous advances in fluoroscopy of 
the heart. 
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Pulmonary Function in Diseases of the Chest* 


HURLEY 


L. MOTLEY, PH.D., M.D., 


Los Angeles, California 


Pulmonary function tests are designed to provide accurate information 
of the extent and location of disturbed function thereby making available 
additional information for use with the history, physical, and roent- 
genological examination in the clinical management of the individual case. 
. A battery of physiological test measurements are used, each possessing 
a wide range between the normal and the abnormal, and each covering 
an essential aspect in the evaluation of the adequacy of the gas exchange. 
One group of tests concerns the bellows action of the chest and lungs 
and evaluates the ability to move air in and out of the alveoli during the 
process of breathing. The other group of tests relate to the blood gas 
exchange across the alveolar-capillary or pulmonary membrane (oxygen 
and carbon dioxide transport). Pulmonary function measurements assist 
in the interpretation of the meaning of pulmonary disease from the stand- 
point of disability, operative risk and treatment. 

The efficiency of the bellows action of the chest and lungs for moving 
air in and out of the alveoli is measured from spirogram tracings and 
from the residual capacity measurement.' Spirogram tracings provide 
measurements of total vital capacity, timed vital capacity, maximal breath- 
ing capacity, and a permanent graphic recording of the exhalation pat- 
tern. Evidence of air trapping in the lung is also obtained from the spiro- 
gram tracings by having the individual take a deep breath in and then 
blow out rapidly a few times. Total vital capacity is determined both in 
the supine and standing position, being the difference between the volume 
of the lung in the maximal distended position in inspiration and the 
minimal volume present at the end of a forced maximal exhalation. The 
total vital capacity in a normal individual is usually slightly larger in 
the standing than in the supine position. A marked reduction in total 
vital capacity in the standing position as compared to the supine position 
indicates the presence of severe pulmonary insufficiency. However, vital 
capacity when recorded with respect to time becomes a much more sig- 
nificant measurement. The subject is instructed to take in as deep a breath 
as possible, hold the breath momentarily and then on command blow all 
of the air out of the lungs as rapidly and as completely as possible. The 
volume exhaled in the first three seconds measured from the exact begin- 
ning of expiration is recorded as the three second timed vital capacity. 
The three second timed vital capacity is normally the same as the individ- 
ual’s predicted total vital capacity, and represents the maximal functional 
portion of the vital capacity (a respiratory rate of 15 per minute allows 


*Presented at the 20th Annual Meeting of the American College of Chest Physicians, 
San Francisco, California June 17-20, 1954 


**Professor of Medicine and Director of the Cardio-Respiratory Laboratory University 
of Southern California School of Medicine. 
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four seconds per breath, but if one second is utilized for inspiration only 
three seconds are left for expiration). The predicted total vital capacity 
is best computed from the height of the patient.* 

The maximal! breathing capacity reveals the largest volume of air which 
an individual is able to move in and out of the lungs in a given short unit 
of time (12-15 seconds), but is expressed as liters per minute. The indi- 
vidual should be instructed to breathe as deeply and as rapidly as possible 
for 12 seconds, (never longer than 15 seconds), and the rate and depth 
varied on successive trials (not less than three) to get the maximal value. 
The 13% liter respirometer* was developed with the idea of providing 
an apparatus for mechanical recording with a minimal of breathing resist- 
ance for the deep fast breathing and to permit a quick accurate deter- 
mination of the maximum breathing capacity value (5-10 minutes). The 
drum on the respirometer has a paper speed which provides a time inter- 
val of 12 seconds between the vertical lines. When the rate and depth 
of breathing are properly varied one can obtain precisely the highest 
maximal breathing capacity of which an individual is capable and the 
learning factor as such is not a significant feature. The maximal breath- 
ing capacity is a measure of the ability to use the lungs as a bellows and 
a very wide spread may exist between the normal and the most abnormal 
cases (10-200 liters per minute). The predicted** maximal breathing 
capacity is based on the type of apparatus and procedure used and the 
age, sex, height and weight of the person.' If the maximal breathing 
capacity is normal, the individual is able to use the diaphragm well, the 
elasticity of the lungs is good, bronchospasm is not a factor and a sig- 
nificant degree of pulmonary emphysema does not exist. The degree of 
bronchospasm is measured quantitatively by comparing the maximum 
breathing capacity measurement before and immediately after one bron- 
chodilator treatment using the intermittent positive pressure breathing 
method for administering a potent bronchodilator substance such as isuprel 
and vaponefrin.* * The maximal breathing capacity and the timed vital 
capacity are independently variable measurements. It has been found in 
men that if the maximal breathing capacity is above 120 liters per minute, 
the degree of pulmonary emphysema present is insignificant and signifi- 
cant if less than 40 liters per minute, but between 40 and 120 liters per 
minute indeterminate.” The maximal breathing capacity is a sensitive 
test and this measurement frequently reveals early abnormalities and 
hence is valuable for screening purposes, either in the selection of problem 
cases requiring more complete pulmonary function evaluation or in the 
detection of poor risks in industrial workers exposed to irritating dusts. 
The shape of the spirogram tracing as observed on the rapidly moving 
kymograph drum (32 mm. in 12 seconds) reveals characteristic features 
of the expiratory flow. A slow and prolonged exhalation curve indicates 
obstruction to air flow, either of a fixed type or due to bronchospasm and 


*Made by Warren E. Collins, Boston, Mass. 

**For the 13! liter Collins respirometer the predicted maximal breathing capacity in 
liters per minute is men equal (97-Age/2) x BSA in. Sq. meters for women equal 
(83-Age/2) x BSA in. Sq. meters. 
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the failure of the end exhalation point of the tracing to return at least 
to the beginning level indicates air trapping. If the spirogram tracings 
show a marked rise in the respiratory level during the maximal breathing 
capacity test with the rapid voluntary respiratory movements, this high 
inspiratory position indicates the presence of increased breathing resist- 
ance and usually the presence of a signficant degree of pulmonary em- 
physema. Air trapping is a characteristic feature of asthma due to the 
bronchospasm as the bronchioles are narrower during expiration than 
inspiration, with a result that expiration is more difficult and prolonged. 


The pulmonary function tests described thus far are easy to perform 
and the only special equipment required is the 13! liter Collins Respirome- 
ter. These tests can be done in the office and on an average only five to 10 
minutes are required to obtain satisfactory spirogram tracings. When the 
degree of bronchospasm is evaluated a slightly longer time period is re- 
quired, since the bronchodilator should be administered over a period of 
at least 10 minutes to be certain of obtaining the maximal results." ¢ 
These tests are useful in evaluating the response to treatment, in follow- 
ing the clinical course of a disease by comparing serial spirogram tracings 
taken at intervals (similar to the chest roentgenogram) and in screening 
tests of candidates for surgery, anesthetic risk, workers exposed to lung 
irritants (either dust or gases) and other problem types of cases. 


A second important basic measurement relating to the bellows action 
of the chest and lungs is the residual air capacity, which by definition is 
the volume of air remaining in the lung at the end of a maximal forced 
exhalation. The residual air occupies normally about 25 per cent of the 
total lung capacity, being slightly smaller in the younger age group (20 
up to 35 years) and slightly larger in the older age group (30 over 60 
years). In pulmonary emphysema the volume of residual air is increased 
in relation to the total lung volume and if this ratio is over 35 per cent 
a significant degree of pulmonary emphysema exists. The residual air is 
measured quantitatively using the oxygen open circuit method, and checked 
routinely on two runs to within 100 ml., if not the run is repeated. If the 
alveolar air contains more than 1.5 per cent nitrogen after breathing 
oxygen for seven minutes, impairment in the uniformity of air distribu- 
tion in the lung exists.' The ratio of the residual air to the total lung 
capacity is most important in the individual case since this corrects for 
changes in total lung volume which may exist (either normal, increased 
or decreased). If the residual air occupies 35-45 per cent of total lung 
capacity a moderate degree of emphysema is present, from 45-55 of total 
lung capacity an advanced or severe degree and above 55 a far advanced 
or very severe degree of emphysema exists. The accurate diagnosis of 
pulmonary emphysema in some cases requires measurements of residual 
air, as the physical examination and the chest roentgenogram may be 
misleading or inconclusive. Pulmonary emphysema is frequently missed 
on the chest roentgenogram when a severe degree actually exists. 


The three measurements of pulmonary function thus far described of 
greatest importance relating to the bellows action of the chest and lungs 
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and measuring independently variable aspects are: (1) the timed vital 
capacity for three seconds, (2) the maximum breathing capacity and (3) 
the residual per cent of total lung capacity. 

A numerical ventilation factor (V.F.) has been used to evaluate the 
efficiency of the chest and lungs as a bellows from the average of the 
three measurements, all expressed as per cent of the normal predicted, 
namely: the three second vital capacity, the maximal breathing capacity 
and the residual air as per cent of total lung capacity. The ventilation 
factor provides a single figure value of the patient’s ability to use the 
chest and lungs as a bellows for aerating the alveoli and this is well 
correlated with the arterial pCO, in mm. Hg. as determined by direct ten- 
sion measurements.° 

The second basic aspect of pulmonary function, namely the blood gas 
exchange across the alveoli-capillary membrane, is evaluated from studies 
of the arterial blood and the expired air. Normally, at sea level pressure, 
the arterial blood hemoglobin is 96-98 per cent saturated with oxygen 
both at rest and during exercise. The arterial blood oxygen saturation 
is obtained by dividing the corrected oxygen content by the corrected 
oxygen capacity as volumes per cent for each sample of blood. The 
Van Slyke manometric apparatus is used for the measurements of oxy- 
gen content and capacity. The double scale oximeter* using the cuvette 
appears to be a fairly satisfactory procedure for determining the arterial 
blood oxygen saturation. A drop in the arterial blood oxygen satu- 
ration of 5 to 10 per cent or more below the resisting level with exercise 
(after the one minute step-up test) indicates severe disability.’ An in- 
crease in the exercise oxygen saturation above the resting level indicates 
less disability than implied by the resting level measurement.’ It is thus 
of great importance to compare in each case where possible the rest and 
exercise arterial blood oxygen saturation, as often the exercise arterial 
blood oxygen saturation is of much greater value than the resting in 
evaluating the pulmonary function status. If the exercise arterial blood 
oxygen saturation drops 5 to 10 per cent below the resting level the in- 
dividual should be restricted in such activities as walking up steps or up 
grades. In general, the exercise saturation tends to decrease in severe 
emphysema, but this is not always the case, and in pulmonary fibrosis 
without emphysema, a marked drop in the exercise arterial blood oxygen 
saturation frequently occurs. 

An elevated arterial CO, content indicates difficulty in blowing off CO, 
and warns of the possibility of developing respiratory acidosis during 
infections or if the respiration be depressed by sedative drugs, anesthetics, 
or by other means. The arterial blood pH is the best single measurement 
revealing the exact status of the acid base balance concerning the presence 
of acidosis or alkalosis. If the patient has a marked degree of arterial 
blood oxygen unsaturation with an elevated CO, content, then the ad- 
ministration of high oxygen concentrations with a mask or even with a 
catheter or tent may precipitate respiratory acidosis, drowsiness and even 


*Waters-Conley, Rochester, Minn. 
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coma or death.” In such a patient the sudden change to high oxygen 
breathing decreases the minute ventilation as a result of removing part 
of the stimulus to the respiratory center from the carotid bodies, as these 
are stimulated by the low oxygen in the blood and reflexively stimulate 
the respiratory center. The high oxygen breathing relieves the arterial 
blood unsaturation and removes the stimulus from the carotid bodies and 
the ventilation decreases, in some to a critical level unless supplemented 
by mechanical aids. 

The expired air from the patient is studied with respect to the minute 
ventilation (total volume of air breathed during a test period of three to 
five minutes), the total oxygen uptake and the per cent of oxygen extracted 
from the inspired air breathed. The minute ventilation is measured with 
respect to the number of liters per minute per square meter of body sur- 
face area. If the minute ventilation is below the normal range, hypo- 
ventilation is indicated and if above hyperventilation. In some cases 
hyperventilation may be the only abnormality revealed from the pulmo- 
nary function evaluation. The one minute step-up exercise test (30 steps 
on an eight inch stool in one minute) has been standardized with respect 
to the normal range. In some cases of marked pulmonary insufficiency the 
exercise minute ventilation may be inadequate in proportion to the step-up 
test requirement. In general, the minute ventilation as a single measure- 
ment is often indeterminate as revealed from extensive statistical studies 
on a large series of cases. The minute ventilation along with the data 
provided from the expired air gas analysis provides the necessary data 
to calculate the oxygen uptake. The oxygen uptake is determined both 
at rest and with exercise. The resting oxygen uptake tends to be in the 
normal range regardless of the degree of pulmonary insufficiency, and 
hence, is of little value in pulmonary disability evaluation. On the other 
hand, the measurement of step-up exercise oxygen uptake is a very sig- 
nificant value. A marked reduction in the exercise oxygen uptake in the 
presence of an adequate minute ventilation reflects the inability of the 
individual to expand the pulmonary bed and increase the pulmonary blood 
flow or to increase the cardiac output from the right heart to the elevated 
level representing a normal response proportionate to the degree of exer- 
cise given.’ If the normal amount of oxygen is removed from the expired 
air during the one minute step-up exercise an increased blood flow is nec- 
essary. If the oxygen uptake is normal during exercise this indicates that 
the pulmonary blood flow is increased in proportion to the degree of exer- 
cise and that the pulmonary vascular resistance is not significantly altered. 
A decreased oxygen uptake during step-up exercise indirectly indicates 
increased pulmonary vascular resistance, without the necessity of cathe- 
terizing the right heart to measure mean pulmonary arterial pressure and 
the cardiac output. 


The per cent of oxygen extracted from the inspired air breathed is a 
measure of the lung ventilation efficiency, and this figure is used to deter- 
mine the oxygen uptake along with the pulmonary ventilation volume 
measurement. Normally 4 to 5 per cent of the oxygen is extracted from 
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the inspired air at rest and 5 to 6 per cent during the step-up exercise. 
Thus, if a patient is removing only 2.5 per cent of the oxygen from the 
inspired air during exercise, twice the normal volume of air would be 
required for breathing to furnish the oxygen. In chronic pulmonary dis- 
ease the per cent of oxygen extracted from the inspired air is usually de- 
creased somewhat, but this measurement is usually indeterminate as to 
the degree of pulmonary function impairment present unless the decrease 
is of marked extent. Excitement with hyperventilation may result in a 
low abnormal! value, which might be normal if the individual were breath- 
ing at a lower volume rate. A severe degree of pulmonary insufficiency 
may exist with hypoventilation present during step-up exercise and a 
normal per cent of oxygen extracted, but the total oxygen uptake would 
be decreased markedly. 


The duration of dyspnea with a standard exercise test (such as the 
one minute step-up) is of value in pulmonary function evaluation. The 
one minute step-up test increases the oxygen uptake normally three to 
four times above the resting level and is designed as a test of pulmonary 
function rather than physical fitness. This test is satisfactory for routine 
use in studying patients with chronic pulmonary disease. The exercise 
study is of great value in demonstrating disturbances in ventilation-per- 
fusion relationships (changes in the arterial blood oxygen saturation and 
total oxygen uptake). The duration of the dyspnea with the one minute 
step-up test is a subjective sensation on the part of the patient and it is 
subject to limitations as such, but careful observations by trained person- 
nel minimize the subjective element. For the normal individual, the one 
minute step-up test is a mild exertion and the subjective dyspnea is less 
than 90 seconds in duration. A marked prolongation of the dyspnea con- 
stitutes a significant finding and indicates a severe degree of function 
impairment either cardiac or pulmonary. In general, the pulse and the 
respiratory rates are unreliable measurements on which to assess pulmo- 
nary function impairment. Statistical analysis of a large series of data 
on respiratory rate, pulse rate, and minute ventilation has revealed the 
inadequacy of these measurements alone as shown by the magnitude of 
the standard deviation.” Breath holding time has been found to be of no 
value. Tests of circulation times with ether and decholin, blood volume, 
hematocrit, hemoglobin level and venous pressure, and the electrocardio- 
gram are frequently very helpful in differentiating the pulmonary and 
cardiac aspects of a given case. 


Great advances have been made in research investigations relating to 
pulmonary function in recent years and many of these new tests are in- 
teresting and give promise of clinical value in the future, but as yet they 
are not sufficiently well established or the necessity proved to be routinely 
included in a pulmonary function evaluation. The direct tension measure- 
ments’® of arterial pO, and pCO, is a valuable research procedure, but it 
is difficult to acquire a satisfactory proficiency in performance, hence sub- 
ject to many errors by inadequately trained personnel. The use of the 
nitrogen meter'' appears promising, but as yet the practicability and reli- 
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ability of both test and apparatus have not been adequately demonstrated. 
Pulmonary compliance,'* relating to the pressure volume relationship of 
the lung, is a popular study at the present time, but whether this will 
provide any more practical clinical information over that which can be 
obtained with simple spirogram tracings remains to be demonstrated. 
Similarly the pneumotachograph is an interesting research instrument, 
but whether it provides any more information than can be obtained from 
the spirogram tracings on the respirometer remains to be demonstrated, 


SUMMARY 


An accurate evaluation of the degree of pulmonary function impairment 
may be made from the following physiological tests: (1) Ventilation meas- 
urements from spirogram tracings (total vital capacity, three second timed 
vital capacity, maximal breathing capacity and the shape of the exhalation 
curve following a deep breath), (2) the degree of bronchospasm present, 
(3) the residual air capacity and alveolar nitrogen per cent after seven 
minutes oxygen breathing, (4) the arterial blood oxygen saturation at 
rest and immediately after step-up exercise, (5) the oxygen uptake dur- 
ing step-up exercise, (6) the per cent of oxygen extracted from the inspired 
air breathed and (7) the character and duration of dyspnea after step-up 
exercise. 

RESUMEN 


Una exacta valuacion del grado de dafio a la funcién pulmonar, puede 


lograrse mediante las siguientes pruebas funcionales: (1) Medidas de 
ventilacion por los trazos espirométricos (capacidad vital total, capacidad 
vital en tiempo de tres segundos, capacidad vital maxima y la forma de la 
curva de la exhalacién después de una respiracion profunda), (2) el grado 
de broncoespasmo presente, (3) la capacidad de aire residual y el nitré- 
geno alveolar por ciento después de siete minutos de respirar oxigeno, 
(4) la saturacion de oxigeno de la sangre en reposo e inmediatamente del 
ejercicio del escalon, (5) la toma de oxigeno durante el ejercicio del escaloén, 
(6) el porciento de oxigeno extraido del aire respirado y (7) el caracter 
y la duracion de la disnea después del ejercicio del escalon. 


RESUME 

Les troubles de la fonction pulmonaire peuvant étre évalués par les tests 
physiologiques suivants: (1) mesure de la ventilation par tracés sipro- 
graphiques (capacité vitale totale, capacité vitale mesurée pendant trois 
secondes, capacité ventilatoire maxima et aspect de la courbe expiratoire 
suivant uné respiration profonde), (2) degré du bronchospasme existant, 
(3) capacité de l’air résidual, et du pourcentage d’azote alvéolaire aprés 
sept minutes de respiration dans l’'oxygéne, (4) saturation oxygénée du 
sang artériel au repos, et immédiatement aprés des exercices de montée 
d’escalier, (5) augmentation de |’'absorption d’oxygéne au cours des exer- 
cices de montée d’escalier, (6) pourcentage d’oxygéne retiré de l’air in- 
spiré et (7) caractére et la durée de la dyspnée aprés exercice de montée 
d’escalier. 
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The Time Factor in Anesthesia* 
RUTH WEYL, M.D.** 


Chicago, Illinois 


Not more than 100 years ago, that is, before the discovery of anesthe- 
sia, time was the essence in doing surgery. Twenty minutes was the long- 
est time any type of surgery could possibly be endured by a patient. After 
that time, the patient was likely to die from exhaustion or shock. “Have 
everything ready and do not lose time’—was the motto of the surgeon. 
Even 10 and eight years ago, it had great advantage for a patient to be 
operated by a surgeon who could work fast. At that time, only deep, third 
plane anesthesia could supply necessary relaxation, and we know that one- 
half hour of third plane anesthesia can mean shock for a patient who can 
easily endure four to five hours of light anesthesia. Ether, the anesthetic 
agent most commonly used to procure relaxation, has a considerable de- 
pressant effect on the myocardium in deep anesthesia; none in light an- 
esthesia. The same is true for other agents. Moreover, during deep anes- 
thesia, all the available anesthetic agents produce a profound depression 
of peripheral homesostatic mechanisms. 

Recently, Rovenstine and his associates' demonstrated in dogs by direct 
microscopic observations of a portion of exteriorized omentum that, under 
light anesthesia by three different agents (cyclopropane, ether, sodium 
pentothal), the capillary circulation remained relatively unaffected; vaso- 
motion of the metarterioles and precapillaries was preserved and venous 
return was rapid. The caliber of the small arterioles was normal with 
no appreciable dilatation, indicating good vasoconstriction. When a deep 
phase of anesthesia was reached, considerable impairment of the capillary 
circulation was seen while vasomotion was rapidly depressed and disap- 
peared within one or two minutes. The response of the precapillary 


sphincters to epinephrine was depressed; circulation through the capillary 
bed was plethoric throughout; blood flow in the collecting venules was 
seriously slowed; and marked arteriolar dilatation was noted. Thus, the 
deteriorating effect of deep anesthesia was clearly demonstrated, 
Fortunately, deep planes of anesthesia are not needed today. We can 


carry the patient in light anesthesia and supply the necessary relaxation 
by muscle-relaxant drugs. It could be shown in experimental and clinical 
work, and it is our own experience, that there is no deterioration of the 
homeostatic mechanism and no depression of the myocardium when muscle 
relaxants are used in adequate, non-excessive doses, if oxygenation and 
tidal exchange of the patient are taken care of adequately, and blood loss 
is replaced as it occurs. 

Thus we can maintain a patient in good condition for any length of 
time in light anesthesia. Today there is no need for the surgeon to hasten. 


*From the Department of Anesthesiology, Mount Sinai Hospital, Chicago; and the 
Department of Surgery, the Chicago Medical School 

**Associate Professor of Anesthesiology, The Chicago Medical School. 
Read before the Chicago Surgical Society, February 5, 1954 
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He can be gentle and take whatever time is needed to perform his task, 
however delicate. There is no reason for the surgeon to rush except in 
order to stem unforeseen and excessive bleeding, and there should be no 
reason for the anesthesiologist to rush, except if something is wrong 
with the patient. Hypoxia should not be tolerated; obstruction should be 
diagnosed and taken care of immediately; deleterious positions should be 
corrected at once. On the other hand, the qualifications of an anesthe- 
siologist should not be judged by how fast he is ready for the surgeon. 

The statement has been made not long ago that the great success in a 
series of heart operations was mainly due to fast intubation. Even more 
amazing is the fact that a group of good anesthesiologists preface their 
original article with the following statement*: 

“The adoption of the routine use of detergents for the surgical 
scrub has deprived the anesthesiologist of the minimal 10 minute 
period for induction and intubation which was previously available 
to him. At present the interval of time which elapses from the time 
the surgeon sees his patient immediately preoperatively, until he is 
ready to begin the operation averages five minutes.” 

Thus these anesthesiologists draw the conclusion that these five minutes 
have to suffice for them to get the patient ready for the operation. Fifteen 
to 20 minutes may be necessary to put the patient in the correct position 
(say in chest surgery) ; the operation may last four to five hours, but five 
minutes is all the anesthesiologist gets to be ready. For this reason, these 
authors recommend their method of fast intubation. They use rapid in- 
jection of a predetermined amount of an ultra-short acting barbiturate 
combined with a curare preparation, a standard mixture of 400 mgr. thio- 
pentothal (8 cc. of a 5 per cent solution) and 4 mg. of deca-methonium 
bromide. The 5 per cent solution of sodium pentothal instead of the usual 
2'. per cent is chosen to increase the rapidity of the injection, the entire 
injection thus requiring five seconds. After 20 to 25 seconds the patient 
can be intubated. The time required for induction and intubation using 
this technique was not permitted to exceed 60 seconds. Many similar pro- 
cedures are being recommended. 

One may question whether the fact that the surgeon is ready after five 
minutes of scrubbing is a reason to hasten induction and intubation to 
such a degree, and whether there are any advantages to the procedure. 
How does this method compare with the more conservative procedures, 
where induction is accomplished by intermittent injection of an ultra- 
short acting barbiturate watching the patient’s blood pressure closely, 
and stopping when the lidreflex disappears; keeping the patient breath- 
ing and well oxygenated for several minutes while supplying small amounts 
of ether or gas; and eventually injecting the selected type of curare be- 
fore intubation, taking five to 10 minutes, instead of 25 seconds. 

In a paper evaluating a new ultra-short acting barbiturate (surital 
sodium) Phillips* states that, immediately following the injection of the 
drug, a drop in blood pressure is noted proportional to the rapidity of the 
injection and to the larger initial dose. Stephen et al,‘ in an article on 
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“Hypotension under Anesthesia” state that rapid injection of ultra-short 
acting drugs into the bloodstream may produce specific effects in the 
cardiovascular system of man, including a drop of blood pressure and a 
reduction of cardiac output due to direct depression of the myocardium. 
A considerable fall of blood pressure was noted by the writer’ after rapid 
intravenous injection of sodium seconal; this is not present when the 


drug is injected slowly. 

In order to clarify the problem, the Duke group of Anesthesiologists* 
set up an excellent investigation. Two hundred and thirty-eight patients 
were given the “shot gun” method under carefully controlled conditions. 
Twenty-two had the conventional slower induction. E.C.G., blood pres- 
sure, and pulse rates were recorded preoperatively, after injection of the 
muscle relaxant, and again after injection of the barbiturate. There was 
a persistent fall in blood pressure, whether sodium pentothal, sodium 
surital, or evipal was administered rapidly; a decrease of 40 mm. Hg. or 
more of the systolic pressure took place in about 1 3 of the patients. In 
five patients, blood pressure could not be obtained in the interval between 
administration of the hypnotic and laryngoscopy. One good-risk patient 
developed cardiac arrest two minutes after the barbiturate was injected, 
and in two patients of this series, operation had to be cancelled due to 
persistent hypotension. It is interesting that a 40 to 50 mm. fall in blood 
pressure was also noted in the series of the group that advise the “shot 
gun” method of intubation in order to save time. 

On the other hand, not one of the 22 patients observed by the Duke 
group using the intermittent administration of sodium pentothal, followed 
by the intravenous use of a muscle relaxant and nitrous oxide inhalation, 
had a fall in blood pressure of more than 20 mm. Hg., a fact which con- 
firms our observations. There were no significant changes in the E.C.G.s 
of these 28 patients. 

In both series of patients investigated during rapid injection of the 
barbiturates, the blood pressure fall was rectified, with only four excep- 
tions, during intubation. The blood pressure rapidly rose to preanes- 
thetic levels, together with an increase in pulse rate, probably due to 
sympathetic impulses caused by laryngoscopy and intubation. The latter 
were accompanied by arrhythmias. It is well known that direct laryn- 
goscopy and tracheal intubation uncomplicated by coughing, anoxia or 
hypercapnia, may produce considerable rise in blood pressure and an in- 
crease in heart rate. Dripps and his co-workers’ state that this rise in 
blood pressure and the cardiac acceleration represent a stress placed upon 
the myocardium. They could record rises in systolic pressure of more 
than 90 mm. Hg. during intubation under light anesthesia, and therefore 
advise intubation in second or third plane anesthesia. 

The considerable fall in blood pressure followed by such a considerable 
rise may often escape the attention of the anesthesiologist using the rapid 
intubation method. After all, only one or two minutes are involved, he 
is very busy, and when he takes the blood pressure after intubation, the 
preanesthetic level has been reached, and the patient seems in good condi- 
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tion. Two wrongs seem to make one right, and apparently in most cases 
one can get by with it. This is certainly not true in all cases: obviously 
not in a patient with a severe mitral stenosis, who has a relatively fixed 
cardiac output; or in a patient with advanced aortic stenosis where ade- 
quate circulatory compensation cannot be maintained after such rapid 
changes. Likewise, a heart damaged by previous myocardial infarction 
poorly tolerates rapid alterations of circulatory dynamics.* Even in a 
normal heart the rapid alterations in cardiac function following rapid 
injection of a potent ultra-short acting barbiturate cannot be ignored. 
Moreover, it cannot be predicted which patients would react with the 
greatest fall of blood pressure, and which would have more numerous 
irregularities.” There seems to be no direct correlation as to age or gen- 
eral status of the patient. Besides, and most astonishing, no relationship 
can be demonstrated between the appearance or not of the undesired 
effects, and a smooth intubation or a difficult one with bucking or cough- 
ing on the tube or even laryngospasm. 

For these reasons, it is more desirable to administer the ultra-short act- 
ing barbiturate intermittently over a longer period of time, and to attempt 
laryngoscopy and intubation in a slightly deeper plane of anesthesia, by 
introducing potent analgesic drugs like ether or cyclopropane for a short 
time. Thus, it is desirable to take a few more minutes to get ready for 
the surgeon. The safety of the patient should be the first consideration of 
the surgeon and of the anesthesiologist. As the time factor fortunately 
no longer plays an important role in considering the alloted time for a 
surgical procedure, it should not be given any importance in itself in 
getting the patient ready for surgery. 


SUMMARY 


Light anesthesia with the common anesthetic agents does not signifi- 
cantly interfere with the homeostatic mechanisms, nor does it depress 
the myocardium. The same is true for adequate amounts of muscle re- 
laxant agents. Problems of respiratory physiology and blood replacement 
are well understood. Thus, practically limitless operating time can be 
afforded the surgeon. Therefore, no undue pressure should be exerted on 
the anesthesiologist limiting the time allotted for induction and intubation. 

Various dangers inherent in the method of rapid intubation are pointed 
out and discussed. 


Intermittent intravenous injection of the barbiturate and addition of 
small amounts of potent inhalant anesthetic agents for intubation in a 
slightly deeper plane of anesthesia are recommended. This would avoid 
those rapid changes of circulatory dynamics which are encountered when 
using the “gun shot” method of induction and intubation. 


RESUMEN 


La anestesia ligera con los agentes comunes, no interfiere de modo im- 
portante con los mecanismos homeostaticos ni deprimen el miocardio. Lo 
mismo ocurre con respecto de los agentes relajantes del misculo a dosis 
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adecuadas. Asi, praticamente el cirujano dispone de tiempo ilimitados. 
Por tanto, no debe hacerse presién sobre el anestesista limitado el tiempo 
concedido para la induccion y la intubacién. 

Se sefialan varios peligros inherentes al método de la intubacién répida y 
se discuten. 

La inyeccién intravenosa de barbituricos y el agregado de pequefias 
cantidades de agentes anestésicos potentes por inhalacién para la intuba- 
cién en un plano ligeramente mas profundo de anestesia, se recomiendan. 
Esto evitaria los rapidos cambios de la dindmica circulatoria que se en- 
cuentran al suar al método repentino de induccién e intubacién. 


RESUME 
Une anesthésie légére avec les produits habituels n’a pas d’action im- 
portante sur le mécanisme circulatoire et ne cause pas de troubles myo- 
cardiques. Les mémes constatations s’appliquent lorsqu’on utilise A dose 
correcte l’action des agents susceptibles de créer la relaxation musculaire. 
Les problémes de la physiologie respiratoire, et de la transfusion de 
remplacement sont bien établis. Ainsi le chirurgien peut se permettre 
d’opérer pendant un intervalle de temps pratiquement illimité. C’est 
pourquoi on ne devrait pas insister auprés de l’anesthésiste pour limiter 
le temps nécessaire a la mise en train de l’anesthésie et a l’intubation. 

L’auteur met en évidence les différents dangers qui peuvent survenir 
lorsque l’intubation est faite rapidement, et il en discute la signification. 

L’auteur préconise des injections intra-veineuses intermittentes de 
barbiturique et l’adition de petites quantités d’agents anesthésiques par 
inhalation pour l’intubation de facon a réaliser un plan d’anesthésie trés 
progressivement croissant. Ainsi seraient évitées les modifications rapides 
de la dynamique circulatoire qui surviennent lorsqu’on pratique une méth- 
ode de mise en train de l’anesthésie et d’intubation brutale, en “boulet 
de canon.” 
REFERENCES 
1 Hershey, S. G., Zweifach, B. W. and Rovenstein, E. A.: “Effecte of Depth of An- 

esthesia on Behavior of Peripheral Vascular Bed,” Anesthesiology, 14:245, 1953. 


2 Colon-Yordon, E., MacKrell, T. N. and Stone, H. H.: “An Evaluation of the Use 


of Thiopentothal and Decamethonium Bromide for Rapid Endotracheal Intubation,” 
Anesthesiology, 14:255, 1953. 


3 Phillips, H. S.: “Some Clinical Observations on the Use of Surital Sodium in Combi- 
nation Anesthesia,” Current Researches in Aneathesia and Analgesia, 32:56, 1953. 
4 Stephen, R., Nowill, W. K. and Martin, R.: “Diagnosis and Treatment of Hypoten- 


sion During Anesthesia,” Anesthesiology, 14:180, 1953 
5 Weyl, R., Liu, Wei-chi and Lipp, E.: “Evaluation of the Usefulness of Intravenous 
Sodium Seconal in Anesthesia,” Journal of International College of Surgeons, 18: 
365, 1952. 
5 Stephen, C. R., Martin, R., Nowill, W. K.: “Cardiovascular Reactions of Surital, 
Pentothal or Evipal Combined with Muscle Relaxants for Rapid Anesthesia Induc- 
tion,” Current Researches in Anesthesia and Analgesia, 32:361, 1953. 
King, B. D., Harris, Jr., C. L., Greifenstein, F. E., Elder, Jr., J. D. and Dripps, R. D.: 
“Reflex Circulatory Responses to Direct Laryngoscopy and Tracheal Intubation Per- 
formed During General Anesthesia,” Anesthesiology, 12:556, 1961, 


3 
= 
a 
a 


Pailiative Procedures for the Treatment of 
Carcinoma of the Esophagus’ 
FOSTER HAMPTON, JR., M.D., F.C.C.P. 


Chattanooga, Tennessee 


Not too many years ago, it was predicted that the esophagus would 
never yield to surgical attack. Development of improved technics in tho- 
racic surgery and related specialties has made possible the resection of 
the esophagus with decreasing rates of mortality and morbidity. A state 
of optimism then arose in association with treatment of cancer of the 
esophagus. Surgeons have been developing more extensive procedures 
for managing the more advanced forms of cancer. Longer lengths of 
the esophagus can be resected successfully now. The structures within 
the mediastinum are involved by carcinoma early; although the esophagus 
may be resected, the related structures cannot be. 


Surgical technics now make possible the resection of any portion of 
the esophagus and the re-establishment of continuity at any level in the 
thorax or cervical region by anastomosing either the mobilized stomach, 
jejunum, or colon to the proximal esophageal segment. The reconstructed 
esophagus may be placed in either the old esophageal bed, the right or 
left pleural cavity, the anterior mediastinum, or in the subcutaneous 
tissue of the chest. 

Results in the treatment of carcinoma of the esophagus by surgery and 
by other means have been discouraging. However, there have been enough 
cures or long-term survivals to give hope to the patient and doctor. When 
the esophageal growth appears resectable and the patient’s physical con- 
dition adequate, the patient should be offered surgical therapy. This does 
not mean though that the surgeon is to make an heroic effort to resect a 
non-resectable lesion or to do a more extensive procedure than the physi- 
cal status of the patient can tolerate or the end result can justify. 

In a few patients at the time of the clinical work-up, and in many . 
patients at the time of exploration, it is discovered that the lesion in its 
entirety cannot be resected. For this clinical group many surgeons yet 
will advocate resective surgery with removal of as much of the tumor 
as possible. For a large percentage of these cases, there are indications 
that the same results can be obtained with procedures of lesser surgical 
magnitude. Also, there are many patients who, because of unrelated dis- 
eases in other organs, are unable to tolerate major degrees of surgical 
trauma. 


In any case, the surgeon is confronted with the responsibility of re- 
establishing or maintaining the oral intake of food and water. There 
are today palliative technics of varying degrees of surgical magnitude 


*Presented before the American College of Chest Physicians, Southern Chapter, At- 
lanta, Georgia, October 25, 1953. 
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for restoring or preserving the patency of the esophagus. There is little 
excuse for refusing a patient one of these latter procedures which have a 
comparatively low incidence of mortality and morbidity. 

These procedures can be used as a final therapeutic agent or as a pre- 
liminary stage of a more radical approach: 


1. Gastrostomy or Jejunostomy: 

Used as a palliative measure in a patient with a non-resectable esophag- 
eal lesion, gastrostomy or jejunostomy prevents starvation only. There 
is a relatively high postoperative mortality associated with these proce- 
dures. Obstruction is not relieved; the source of pain is not removed, 
nor is prevented the accumulation of the troublesome pharyngoesophageal 
secretions which continue to be aspirated into the tracheobronchial tree, 
preventing comfort or sleep. Gastrostomy feedings have a demoralizing 
effect upon the patient. There is an indication for a gastrostomy or 
jejunostomy only in the patient who cannot tolerate a more extensive 
surgical procedure and at the same time has such a severe curvature of 
the spine that endoscopy cannot be carried out. 

AS a pre-resective measure, gastrostomy or jejunostomy cannot be con- 
sidered effective procedures for getting a patient in better nutritional 
status. 

In conjunction with retrograde dilatations with Tucker bougies during 
and following deep therapy, there may be an indication for a Spivack 
gastrostomy. In post-irradiation patients, it is possible that the lumen 


could be maintained by this method in a large percentage of the cases 
of the more stenosing, fibrous lesions. 


Il. Endoscopy and Dilatations: 


Esophagoscopy and gentle, careful dilation of the obstructed lesions 
with one of the various types of dilators can produce immediate relief. 
This procedure has less associated risk than a resection, particularly a 
high resection in an emaciated, dehydrated patient. Vinson reports a 
perforation rate of only 1 per cent. 

It seems unfortunate that many thoracic surgeons, for various reasons, 
themselves do not perform esophagoscopies or dilate carcinomatous lesions. 
It would seem that the same surgeon, at the time of esophagoscopy or 
at the time of thoracotomy, weighing the indications for the procedures 
and the risks of mortality, would rather accurately evaluate the situation 
into which he would be placing himself. 

Dilatations should be used more often for the purpose of getting a 
patient with an obstruction in good physical condition for surgery. If 
a repeat esophagoscopy is necessary, a catheter may be passed into the 
stomach for feeding purposes. Gastrostomies can be avoided except in 
rare cases, 

There is an indication for dilatation also in those patients who are 
considered candidates for irradiation therapy. Adequate roentgen therapy 
in poor risk patients has an associated high mortality. The use of a 
catheter for a few days following dilatation will prevent re-obstruction 
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by the tumor or by temporary congestion and edema which could be 
expected to take place at the site of irradiation. In the case of partial 
obstruction, a thread can be left in the lumen at the time of dilatation 
to act as a guide for subsequent dilatations should deep therapy produce 
post-irradiation swelling. 

Esophagoscopy with dilatation often can maintain an opening in a post- 
irradiation case. I have used the Hurst mercury bougie for this in some 
cases, and, in others, the esophagoscope with Jackson dilators. The method 
of anchoring a silk thread in the intestine and passing threaded dilators 
along this guide has been used by Vinson. Dilatation therapy for lesions 
immediately adjacent to the left bronchus or the aortic arch should not 
be used, because of the possibility of producing bronchial or aortic fistula. 
Palmer cautions against using a larger dilator than the number 18 French 
bougie, while Vinson has used a number 40 French bougie. 


Ill. Intubation: 


Carter Symonds was the first to intubate the esophagus, using a gum- 
elastic tube. In 1927, Souttar reported an improved tube for this purpose 
which consists of a close spiral of German silver wire. The proximal 
end of this tube has a collar which tends to prevent its onward passage. 
Its flexibility enables it to conform to the lumen of the esophagus. Allison 
and Borrie, who re-evaluated this method in 1949, considered the Souttar 
tube still of usefulness in selected cases. In 1949, Brown reported on the 
use of a silver tube which he had inserted orally into the esophagus. 
Ravitch has reported a case in which, following an exploration of a non- 
resectable lesion, a plastic tube was inserted orally through the stricture 
before the chest was closed. In selected cases intubation can afford many 
months of relief for the patient before distant metastasis or complica- 
tions prove fatal. 


IV. Local Excision of the Obstructive Growth and Bridging of the Defect 
with a Prosthesis: 

In 1922, Neuhof and Ziegler performed in experimental animals a two- 
stage procedure which consisted, in the first step, of packing off a local 
area of the esophagus to produce a granulation tissue barrier. At a sec- 
ond stage, the esophagus was resected and the defect bridged with a rub- 
ber tube. Berman, since that time, has modified this work by performing 
a local excision of the esophagus and immediately bridging the defect by 
using a flanged, flexible polyethylene tube. This technic has been used in 
a small group of patients with favorable results. 

It would seem that indications for this procedure could be found in the 
following instances: at the time of exploration, when the lesion is found 
to be non-resectable; in the case of the patient with low surgical reserve; 
and, during surgery, should situations arise that make it unlikely that 
the patient can withstand a continuation of extensive resection. 


V. Shunting Technics: 
Non-resectable lesions of the lower esophagus can be by-passed readily 
by severing the esophagus above the lesion and carefully closing the distal] 
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end. The proximal end can then be anastomosed, less often to a loop of 
the jejunum, and more often to a Roux-Y segment, which can be brought 
up through the diaphragm and lateral to the esophageal opening. Non- 
resectable lesions at higher levels can be treated similarly by primary 
anastomosis with a longer Roux-Y segment. An alternative is Yudin's 
technic of bringing the jejunum through a subcutaneous tunnel to the 
cervical esophagus and performing the anastomosis at a second stage. 


VI. Irradiation Therapy: 

Irradiation therapy can be given by radium bougie, direct implantation 
of radioactive material, or deep irradiation using various voltages and 
technics. Discouraging surgical results, particularly in the experience 
with the high thoracic and cervical lesions, are forcing a re-evaluation 
of irradiation therapy. There are two facts concerning irradiation that 
are worth remembering: 1) Following therapy many patients rapidly 
recover ability to swallow. This recovery often remains for the duration 
of the illness, although death occurs from extension of the tumor. 2) Fol- 
lowing therapy death frequently occurs from perforation of the esophagus 
either into the mediastinum, pleural cavity or aorta. Autopsy in such 
cases has revealed no evidence of residual carcinoma. These facts suggest 
certain therapeutic possibilities: 

Used as a preoperative measure, short periods of deep therapy will 
relieve obstruction and clear up much of the sloughing, ulcerating and 
infected tumor. Having had a period in which there could be normal oral 
intake of food and fluids, a patient could come to surgery in good nutri- 
tional and mental balance. I have had two patients who received pre- 
operative irradiation therapy. Both underwent palliative intrathoracic 
esophagogastrostomy. There is no question that their preoperative condi- 
tion was greatly improved by irradiation, and I do not believe that the 
dissection was more difficult because of it. 

The idea of resection and postoperative deep therapy has been suggested 
by others, and a controlled series should be evaluated. 

As a curative or palliative method, several technics for administering 
irradiation have been suggested: 

In Denmark, where little esophageal surgery is done, Neilson advocates 
the technic by which the patient is placed on a special stool and rotated 
with the esophagus as the axis of rotation. Rotation takes place at right 
angles to the field of irradiation, in order that the maximum dosage is 
delivered to the tumor with a minimal dosage to the skin. Twenty-five 
per cent of his cases were alive at the end of one year, and 15 per cent, 
at the end of two years. Sweet's surgical series, which may be more 
selective, reveals 42 per cent alive at one year, and 34 per cent, at two years, 

In this country the multiple-port method for irradiating esophageal 
lesions has produced comparative results. 

Negus has used a local irradiation technic. Using the esophagoscope, 
he gently dilates the lesion with a bougie and measures the exact length 
of the tumor mass. Radium or radon seeds are secured at one-centimeter 
intervals along a small rubber or plastic tube that projects one centimeter 
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beyond either end of the growth. Three to four of these tubes are in- 
serted and left for a period of approximately 10 days. It would be inter- 
esting to see a series of cases treated by this method in conjunction with 
external irradiation. 


SUMMARY 


The importance of careful selection of the therapeutic plan for a given 
case of esophageal carcinoma is emphasized. There must be on the part 
of the physician and surgeon a willingness and ability to modify a given 
plan should unfavorable situations exist or arise. There will continue 
to be many cases in which major curative or palliative resections cannot 
be done, either because of the general physical condition of the patient 
or because of the non-resectability of the esophageal growth. In these 
cases, other procedures of lesser magnitude than a resection can and 
should be used. 

Longer survival and more comfort to a greater number of patients can 
result from making proper choices of the curative and palliative technics 
now available for treatment of carcinoma of the esophagus. The patient 
who is discharged from the hospital with a gastrostomy, who either has 
been refused esophageal therapy or has been given an exploratory opera- 
tion without having deglutition re-established, has not been afforded the 
best medical care. 


RESUMEN 


Se recalca a importancia de una seleccion del plan terapéutico en un 
caso dado de carcinoma del eséfago. Debe haber por parte del cirujano y 
del médico una buena vountad y disposicién para modificar un plan cuando 
existen desfavorables situaciones o estas aparecen. Habra continuamente 
muchos casos en los que las resecciones mayores curativas o paliativas, 
no puedan hacerse ya sea por mal estado general, o por imposibilidad 
quirtrgica. 

En estos casos deben usarse otros procedimientos de menos magnitud 
que la reseccién deben llevarse a cabo. 

Se obtendré una mas larga sobrevida y comodidad para mayor numero 
de enfermos como resultado de la seleccién adecuada de as técnicas cura- 
tivas y paliativas ahora asequibles para el tratamiento del carcinoma del 
eséfago. El enfermo que es dado de alta con una gastrostomia ya sea 
porque haya rehusado la terapia del eséfago o bien porque se haya hecho . 
una exploracion sin restablecimiento de la deglucién, no ha obtenido del 
mejor cuidado médico. 


RESUME 


L’auteur insiste sur l'importance d’une mise au point prudente du plan 
thérapeutique dans un cas déterminé de cancer oesophagien. I! doit exis- 
ter de la part du médecin et du chirurgien la bonne volonté et la possibilité 
de modifier le plan déterminé dés que ‘on constate ou qu’il se produit des 
faits qui sembent défavorables. On doit compter encore avec un nombre 
important de cas pour lesquels la résection majeure, soit curative, soit 
palliative, ne peut avoir lieu. Elle sera empéchée ou bien par l'état gén- 


Vol. XXVII CARCINOMA OF THE ESOPHAGUS $21 


éral du sujet, ou a cause de l’impossibilité de sectionner la tumeur oeso- 
phagienne. Dans ce cas, des procédés qui n'ont pas |'importance de la 
résection peuvent et doivent étre utilisés. 

Un choix meilleur des possibilités techniques actuelles pour le traite- 
ment curatif ou palliatif du cancer de l’oesophage peut permettre une 
plus longue survie et des conditions plus faciles & supporter pour un 
assez grand nombre de malades. Le malade qui quitte l"hdpital avec une 
gastrostomie soit que le traitement oesophagien n’‘ait pu étre réalisé, ou 
bien que l’intervention exploratrice n'ait pas permis le rétablissement de 
la déglutition, n’a pas bénéficié du maximum des possibilités médicales. 
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Fluoroscopy of the Chest 


BENJAMIN FELSON, M.D.* 


Cincinnati, Ohio 


A postero-anterior teleoroentgenogram of the chest is primarily a 
“scout” film, and diagnosis based solely on such an examination is often 
little more than guesswork. However, this film serves admirably in detect- 
ing most lesions, and aids in determining what additional studies need to 
be performed. Unless the clinical or roentgen diagnosis is evident, one 
should then proceed with further roentgen study. 

As a general rule this should begin with fluoroscopy. A complete chest 
fluoroscopy can be accomplished within a few minutes if the examiner 
applies a well-organized approach. For purposes of instructing students 
and residents, we have divided pulmonary fluoroscopy into five phases 
which we have designated as Observation, Rotation, Breathing, Ingestion 
and Tilting. Their first letters spell the word ORBIT, which serves as a 
mnemonic. 

1. Observation. After preliminary fluoroscopy of the entire chest, in- 
cluding the heart, attention is directed to the lesion in question. Its size, 
shape, homogeneity and margination are closely studied. The presence or 
absence of pulsation should be noted. However, this is of little significance 
unless opposite sides of the lesion can be seen simultaneously, since dif- 
ferentiation between transmitted and intrinsic pulsation cannot otherwise 
be made. Even under those conditions aneurysms cannot be reliably dis- 
tinguished from tumors, since aneurysms often contain clot which inter- 
feres with expansile pulsation, and tumors occasionally surround a vessel 
and may then appear to pulsate expansively. 

2. Rotation. By slightly rotating the patient (10 to 20 degrees) one 
can quickly establish whether a density lies anteriorly or posteriorly. 
Storch' utilizes the sternum and spine as reference points. If, on rotation, 
the lesion moves in the same direction the spine moves, it is posterior, 
whereas if it moves with the sternum it is anterior in location (Fig. 1). 
The amount of movement of the lesion indicates how far it lies from the 
center of the thorax (the vertical axis on which the patient is rotated). 
Thus, peripheral lesions shift more with rotation than central ones. 

Rotation serves to separate a lesion from adjacent structures so that 
a clearer view of it is obtained. Obviously, if the lesion can be separated 
entirely from a superimposed structure by rotation, there is little likeli- 
hood that it is connected with that structure. Rotation is also helpful in 
differentiating hilar node enlargement from vascular shadows, the nodes 
remaining rounded while vascular shadows elongate or disappear as the 
patient is turned. 

As a lesion comes closer to the fluoroscopic screen, its image appears 
smaller and sharper. If a density is smaller in the postero-anterior projec- 


*Director, Department of Radiology, Cincinnati General Hospital and Professor of 
Radiology, University of Cincinnati College of Medcine. 
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tion (patient facing the screen) than in the antero-posterior, it lies in the 
anterior half of the thorax. The patient must be in true frontal position 
and in contact with both table top and screen for the results of this man- 
euver to be valid. 

Another method of localization can be utilized. With the patient facing 
the screen, the shutters are opened fairly wide and the screen positioned 
so that the image of the lesion lies on one side of the visible fluoroscopic 
beam. The screen is slowly shifted transversely in the direction of the 
lesion, which now seems to move. The greater this apparent movement, the 
more posterior is the lesion. Localization by this method requires consider- 
able practice and experience, so it is not widely used. However, by taping 
a coin to the skin over the image of the lesion and observing the relative 
movement between the coin and the lesion as the screen is shifted, the 
interpretation is simplified. 

3. Breathing. It is important to study the movement of the abnormal 
shadow as the patient breathes. During inspiration the spine remains 
relatively immobile while the ribs move upward, the diaphragms and 
lungs move downward, and the vascular markings spread apart. By care- 
ful observation during respiration it is often possible to relate a lesion 
to the mediastinum, thoracic wall, heart, diaphragm, or lung. A point of 
reference is taken in sequence on each structure in close proximity to the 
abnormal density, and the relative movement between this structure (rib, 
vertebra, segment of the heart, etc.) and the density in question is noted. 


If the two move together as a unit, a connection between them is postu- 
lated, but even the slightest amount of independent movement indicates 
that they are not intimately associated. 

A recent case serves to illustrate the value of this technic (Fig. 2). 
A mass was discovered in the left lower posterior thorax adjacent to the 


FIGURE 2A FIGURE 2B 


Figure 2: Mass in posterior segment of left lower lobe. Upper border of the mass 
(arrow) moves slightly in relation to the overlying ninth thoracic vertebra and pos- 
terior ribs (see text). The localization was confirmed at operation. A. Inspiration. 
B, Expiration. 
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spine. Fluoroscopically, the left diaphragm showed limitation of motion. 
With respiration the mass moved slightly in relation to the adjacent im- 
mobile vertebral bodies and the superimposed posterior ribs. It was, there- 
fore, concluded that the mass did not arise in the spine or chest wall, but 
was primarily a lower lobe lesion. This was also supported by the obser- 
vation that the mass moved as a unit with the vascular markings in the 
adjacent lung. At operation, the mass was found in the posterior basal 
segment of the left lower lobe. 

The effect of respiration on the heart and mediastinum should also be 
carefully observed. In obstructive emphysema, as well as in collapse, the 
mediastinal structures shift in the direction of the lesion on inspiration 
and in the opposite direction on expiration. The paradox of enlargement 


FIGURE 3A FIGURE 3B 
Figure 3: Paradoxical respiratory effect on heart during an attack of bronchial 
asthma. Fluoroscopy revealed limited diaphragmatic excursions with minimal increase 
in heart size during expiration. A. Inspiration. B. Expiration. 


FIGURE 4A FIGURE 4B 
Figure 4A: Teleoroentgenogram in a cardiac patient with unexplained chronic pul- 
monary infiltrate at the right base.—Figure 4B: Esophago-gastric junction filled with 
barium, revealing an unsuspected cardiospasm. The lung changes were attributable 
to aspiration of esophageal contents. 
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of the heart shadow on inspiration and shrinkage on expiration occurs in 
bilateral obstructive emphysema, as seen in bronchial asthma, the “bron- 
chiolitis” of infants, and in partial tracheal obstruction* (Fig. 3). 

The Valsalva and Miiller maneuvers,’ coughing, sniffing, and snorting 
may aid in differentiating between a vascular shadow and a non-vascular 
mass, since alteration of the intra-alveolar pressure causes vascular struc- 
tures to change in size. These technics may profitably be combined with 
trendelenburg and upright positions in the study of mediastinal masses.’ 
They are of particular help in differentiating mediastinal lymph node 
enlargement from vascular shadows. Diaphragmatic excursion can often 
be accentuated by sniffing. 

4. Ingestion. Ingestion of barium is an integral part of chest fluoroscopy 
and should never be omitted. By this means an unsuspected esophageal 
abnormality which is the underlying cause of the pulmonary disease may 
be shown (Fig. 4), or gastro-intestinal segments in the thoracic cavity, 
directly accounting for the abnormal roentgen appearance, may be revealed. 

Evidence of impingement on the esophagus often aids in the localization 
of a mass lesion and may be the only indication of enlarged mediastinal 
lymph nodes. This is especially true of the bifurcation nodes, enlargement 
of which often produces an extrinsic pressure defect on the esophagus at 
the level of the carina, usually best seen in the left oblique view (Fig. 5). 
This may be the only clue to a correct pre-operative diagnosis of pulmonary 
carcinoma, as pointed out by Fleischner.® 


5. Tilting. Examination of the patient in the prone, supine, trendelen- 
burg, lordotic, or decubitus positions is often rewarding. The decubitus 
examination may be made by utilizing a stretcher in front of the upright 
fluoroscope, but tilting the upright patient to right and left in the frontal 
view, and bending at the waist in the lateral view are more practical 
methods. The lordotic position® is easily assumed during upright fluo- 
roscopy, and is accomplished through the use of sand bags under the lower 


FIGURE 5A FIGURE 5B 


Figure 5A; Teleoroentgenogram of chest. The right hilum is enlarged and is more 
dense than the left.—Figure 5B: Left anterior oblique view of the middle third of 
esophagus showing the indentation caused by enlarged carinal lymph nodes. 
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ribs in supine fluoroscopy. The recognition of pleural fluid, the demon- 
stration of fluid levels, the delineation of middle lobe disease, and the dis- 
placement of pulmonary densities from overlying structures are facilitated 
by applying these gravitational methods. 


Roentgenography 


The exposure of spot films during fluoroscopy is an important part of 
the examination since it provides a permanent record of the findings, and 
brings out details that are difficult to demonstrate by other means.’ 

After fluoroscopy, additional films are obtained as indicated. The proper 
degree of rotation for oblique projections and the need for such positions 
as the lateral, lordotic, decubitus, supine, prone, and erect are determined 
at fluoroscopy. Expiration films are obtained when indicated by fluo- 
roscopy, and centering for detail roentgenograms and laminagrams* is 
also facilitated. 

In addition to fluoroscopy, many other roentgen methods of examina- 
tion of the chest are available. Excellent descriptions of these can be 
found in articles by Cohen and Geffen,’ Rigler,'’® and Robbins, Hale, and 
Merrill,'"' and only brief mention of them is made here. Bucky films of 
the chest, spine, and upper abdomen, stereoscopy, laminagraphy in fron- 
tal, lateral, and oblique planes, selective and “lung mapping’ bronchog- 
raphy, pulmonary angiography, and diagnostic pneumothorax and pneu- 
moperitoneum all have their specific indications. 

However, there is no adequate substitute for careful chest fluoroscopy. 
As one gains experience with this oft-neglected method, the realization 
of its value in the problem case is soon appreciated. 


SUMMARY 


The chest teleoroentgenogram serves as a “scout” film for the detection 
of intrathoracic lesions. When the diagnosis is not apparent, further 
roentgen study of the patient is indicated, and, as a rule, this should 
begin with fluoroscopy. 

Adequate fluoroscopic examination of a chest lesion should include the 
following: 

1. Observation of the finer details of the lesion. 

2. Rotation of the patient to determine relationships between the le- 
sion and the adjacent normal structures. 

3. Breathing maneuvers to detect vascular components and to assist 
in localization. 

4. Ingestion of barium to ascertain origin in, or displacement of, the 
gastro-intestinal tract. 


5. Tilting of the patient into various positions to evaluate the effects 
of gravity on the lesion. 


Exposure of spot films during the fluoroscopic examination is essential 
to provide a permanent record of the findings, and additional views should 
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be obtained after fluoroscopy to bring out further details. 
Fluoroscopy is one of the most important and rewarding methods of 
roentgen examination of the chest. 


RESUMEN 


El roentgenograma del térax, sirve como una pelicula de “exploracién” 
para el descubrimiento de las lesiones intratoracicas. Cuando el diagnéstico 
no es aparente, se requiere un estudio ulterior y como regla éste debe em- 
pezar por la fluoroscopia. 

El examen fluoroscépico adecuado debe incluir lo siguiente: 

1. Observacién de los més finos detalles de la lesién. 

2. Rotacién del enfermo para determinar las relaciones entre las le- 
siones y las estructuras proximas. 

3. Provocacién de le respiracién para descubrir la participacién vas- 
cular y ayudar a la localizacion. 

4. Ingestion de bario para aclarar el origen en o el desplazamiento del 
tubo digestivo. 

5. Movilizar el enfermo en formas varias para estimar el efecto de la 
pesantez sobre las lesiones. 

La-toma de peliculas enfocadas, durante el examen fluoroscépico es 
esencial para obtener un registro permanente de los hallazgos y aspectos 
adicionales deben obtenerse después de la fluoroscopia para mayor detalle. 

La fiuoroscopia es uno de los métodos mas importantes y satisfactorios 
para el examen del térax. 

RESUME 

La téléradiographie thoracique se comporte comme un élément de “re- 
connaissance” pour la découverte des lésions intrathoraciques. Quand le 
diagnostic ne s’y inserit pas, il y a lieu de continuer les investigations 
radiologiques. Dans la régle, il y a lieu de commencer par la radioscopie. 

Un examen radioscopique valable pour la lésion thoracique comporte 
les recherches suivantes: 

1. Observation des plus petits détails de la lésion. 

2. Rotation du malade derriére |'écran pour rechercher les relations 
entre la lésion et les éléments normaux voisins. 

4. Manoeuvre respiratoire pour mettre en évidence une participation 
vasculaire et pour préciser la localisation. 

4. Ingestion de baryte afin de préciser |’existence d’une lésion ou le 
déplacement du tractus gastro-intestinal. 

5. Examen du malade en diverses positions, afin de mettre en évidence 
effet de la pesanteur sur les lésions. 


La prise de clichés localisés au cours de l’examen radioscopique est es- 
sentielle pour permetttre d’avoir un témoignage permanent des constata- 
tions faites, et afin de mettre en évidence de nouveaux détails. 

La radioscopie est une des méthodes les plus importantes et les plus 
profitables dans l'examen radiologique du thorax, 
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Combined Action of Pas 
and Chloromycetin on Tubercle Bacilli’* 


K. C, GUPTA, M.D. and R. VISWANATHAN, M.D., F.C.C.P. 
Delhi, India 


Combined action of different anti-tuberculosis drugs has been studied 
by various workers. Vennesland et al (1948) studied the combined action 
of streptomycin and para-aminosalicylic acid and Chopra and Gupta 
(1952) streptomycin and chloromycetin, Gupta and Chopra (1953) chloro- . 
mycetin and ptergospermin. Recently Hobby et al (1953) have reported 
that streptomycin and isoniazid act synergistically when used under ap- 
propriate condition in adequate quantities. The present study was under- 
taken to study the combined effect of PAS and chloromycetin. 
PAS (Lehman 1946) is an active tuberculostatic drug which in con- 
junction with streptomycin delays the emergence of streptomycin resistant 
strains. Chloromycetin, Ehrlich et al (1947) possesses 10 times less anti- 
tuberculous activity than that of streptomycin. 
Chloromycetin and PAS were used. 


We used the same methods as described previously (Chopra and Gupta 
1952). 


TABLE I 


Combined action of PAS and Chloromycetin against M. 


Cone. of PAS 
in ug/ce Concentration of Chloromycetin in-ug/ce 


tuberculosis 


0 2 1 5 0.2 
0 3 0 1 3 3 3 3 
10 0 0 0 0 0 0 0 
1 0 0 0 l 
5 2 0 0 1 2 2 2 
2 3 0 0 1 2 2 2 
1 3 0 0 1 2 2 2 
5 3 0 0 1 3 3 3 


indicates no growth 
slight growth 
moderate growth 
full growth. 


From table it is seen that the minimum inhibitory concentrations of 
PAS and chloromycetin alone are 10 ug/cce. When 8 ug/cc of PAS which 
inhibit the growth partially are used in combination with 5 ug/ce and 
2 ug/ce of chloromycetin, there is complete inhibition of growth, while 
there is partial inhibition with 1 ug/cc, 0.5 ug/ce and 0.2 ug/ce of choro- 
mycetin. The results when plotted graphically (Graph 1) according to 
the method of Eagle et al (1948) demonstrated that the drugs act syner- 
gistically. 


*From Vallabhbhai Patel Chest Institute, University of Delhi, Delhi. 
330 


Note: 
| 


Vol. XXVII COMBINED ACTION OF PAS AND CHLOROMYCETIN 


TABLE Il 


Combined action of PAS and Chloromycetin against bovine 
strain of M. tuberculosis B19-3 (Kasauli) 

PAS in ug/ce Chloromycetin in ug/ce 
0.6 
0 < 
10 
6 
4 
2 
1 
0.5 


From the table it is seen that 10 ug ce of PAS and 10 ug ce of chloro- 
mycetin alone inhibit the growth, while 6 ug/ce of PAS and 5 ug/ce of 
chloromycetin cause partial inhibition. 

Six ug/cc of PAS when used in combination with 5 ug ce, 2.5 ug/ce, 
1.25 ug/ee and 0.6 ug ce of chloromycetin result in complete inhibition. 
There is partial inhibition with 0.3 ug/ce and 0.07 ug ce of chloromycetin. 
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The results when expressed graphically demonstrate that the combined 
action of PAS and chloromycetin is synergistic (Graph 2). 


SUMMARY 
Combined action of PAS and chloromycetin has been studied against 
Myco. tuberculosis B19-4 (Human) and B19-3 (Bovine strains) and syner- 
gism has been demonstrated against these organisms. 
RESUMEN 
Se ha estudiado la accién combinada del PAS y de la cloromicetina contra 
la cepa de micobacteria tuberculosa B19-3 (Bovina), y se-ha demostrado 
sinergismo contra ambos organismos. 


RESUME 
Les auteurs ont étudié l’action combinée de la chloromycétine et du 
PAS contre la bacille de la tuberculose. Ils ont particuli¢érement étudié 
cette action contre les souches B 19-4 (souche humaine) et B 19-3 (souche 
bovine). Ils ont démontré que cette association avait une action synergique 
contre ces microbes. 
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Teaching Physical Diagnosis of the Chest 


THEODORE H. NOEHREN, M.D., F.C.C.P. and JOSEPH B. KOPP, M.D.* 
Buffalo, New York 


Physical diagnosis of the chest is a dying art in this country. The in- 
formation provided by skilled, available roentgenologic examination has 
insinuously replaced observation, palpation, percussion and auscultation 
as the basis for decisions in diagnosis, therapy and prognosis of many 
chest diseases. Perhaps this is truest for those of us who have been trained 
during the recent, exciting advances in laboratory methods. And yet, in 
our haste to employ a definitive procedure, we are vulnerable through 
neglect of this fundamental discipline—competent, painstaking, time con- 
suming physical diagnosis. 

All of us have studied cases in which physical diagnosis was the only 
accurate or available means of determining the cause of illness. Pneu- 
monia, atelectasis, pulmonary edema, vascular anomalies and bronchial 
obstruction syndromes may be found by physical examination when chest 
x-ray films are not helpful. House officers frequently discard a diagnosis 
based on their physical diagnosis because roentgenograms fail to confirm 
their findings. Either their methods are faulty or they lack confidence 
in them. It can be a revealing experience to ask a student or house officer 
to demonstrate his concept of a complete physical examination of the 
chest, explaining the physiology and significance of his findings. Many 
of us might fare poorly also under such scrutiny. The need then, is for 
sounder instruction and more diligent practice of the art, 

Two remedies for our fading physical diagnostic acuity are (1) per- 
formance of comfortable, careful, complete examination in all chest cases 
as an example to junior members of the medical echelon and (2) re- 
orientation of our methods in teaching physical diagnosis. 

It is axiomatic that medical students learn most by observing their 
house staff and attending physicians. Despite the number of formal presen- 
tations, the third and fourth year students are more impressed by watch- 
ing internes, residents and attendings. The interne also learns from his 
resident and from the exceptional physician who demonstrates to him 
findings that he has missed and the method whereby the findings are 
elicited. The entire echelon profits by contact with the clinician who con- 
tinually demonstrates his proficiency with physical diagnosis. But the 
art suffers by lack of example and by the attitude propagated at ward 
rounds and chest conferences where examination of the patient is re- 
placed by perusal of x-ray films. We cannot preach the theory of physical 
diagnosis and practice diagnosis by x-ray films without profoundly affect- 
ing our students. It might be better to replace formal lectures by more 
demonstrative lessons of everyday practice. 

*Department of Medicine, University of Buffalo School of Medicine and Buffalo Gen- 
eral Hospital. 


The third in a new series of articles prepared under the sponsorship of the Council 
on Undergraduate Medical Education of the American College of Chest Physicians 
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A second, and chronologically earlier phase of teaching physical diag- 
nosis is in the introductory course usually given during the second year 
of medical school. In some institutions this course is evolving into an 
introduction to internal medicine. This tendency is a natural consequence 
since, to understand physical findings, a knowledge of underlying 
dynamics is necessary. But, too often, with this approach, the patient 
supposedly representing a demonstration of physical findings, becomes an 
accessory to a discussion of disease problems. Young preceptors, whose 
finesse in physical diagnosis is often less than their medical acumen are 
most subject to this failing. A thoughtful reappraisal of each course is 
necessary to reorient methods to the purpose of the course. 

Small groups, in which the major proportion of time is devoted to indi- 
vidual instruction with opportunities for practice on details of method, 
are effective. This approach starts with the normal subjects and utilizes 
repetition as the basic means to developing technique. 

In the practice of a musical art or the development of athletic prowess, 
successful teachers devote what may seem disproportionate time to finger 
exercises, practice of the “correct” stroke, tackling the dummy, practicing 
footwork, exercises of balance and coordination. In an era when medical 
education has improved through application of the “learn by doing” con- 
cept, we can profit by the example of other areas where learning by doing 
demands rather tedious concentration on specific details. 

Each student can learn best by thoroughly and repeatedly examining 
a classmate in a small, informal group. There is no substitute for the 
beginner doing it himself under the close scrutiny and criticism of his 
peers and their instructor. Most courses already include an hour or two 
of “normal” examination. However, if done correctly, this becomes a 
very time-consuming process, requiring more than one or two sessions in 
the course. The results so obtained prove that such individual instruction 
is necessary. To anticipate that later practice will compensate for deficien- 
cies in technique during the learning period is the very fallacy which has 
produced our present problem. 

The patient with abnormal physical findings must remain an important 
figure but is utilized for the application of techniques learned in the prac- 
tice session. The students are thereby provided an opportunity to use 
methods they have been practicing and are introduced to abnormal find- 
ings on a background of experience with the normal. The student is en- 
couraged to practice between classes to perfect his technique. 

History taking is equally important in physical diagnosis and should 
receive the same individual instruction and attention. 

Several ancillary lessons are taught by this approach. The students 
learn by experience the “feel” of a complete physical examination. Nothing 
else can impress upon them the subjective significance of such details as 
probing questions, uncomfortable positions, the nudity and inconvenience 
of examining gowns, clumsy technique, cold stethoscopes, cold hands and 
patient fatigue. Later finesse as a physician involves an appreciation of 
these reactions, 
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The President’s Page 


The original purpose of the American College of Chest Physicians “to bring 
information concerning diseases of the chest to the physician” has been the 
prime objective of the Committee on Scientific Program for the 21st Annual 
Meeting of the College to be held June 2 through 5, with headquarters at the 
Ambassador Hotel, Atlantic City. 


During a recent visit to the College headquarters in Chicago, I had the 
opportunity to review the program, which appears in this issue of DISEASES 
OF THE CHEST. I am sure you will agree with me that it is one of the finest 
scientific programs of the College. The specialist in diseases of the chest and 
the research workers should find much to hold their attention throughout 
the meeting. 


Some of the highlights of the program are the Selman Waksman Lecture, 
sponsored by the New Jersey Chapter of the College, the Fireside Confer- 
ences, panel discussions and round table luncheons. Motion picture sessions 
on diseases of the chest will be presented on each day of the meeting simul- 
taneously with the scientific program. All of these special features combine 
to make your Atlantic City visit well worth while. 


Dr. Irving Willner, Newark, New Jersey, Regent of the College, is serving as 
chairman of the Committee on General Arrangements for the meeting. Dr. 
Willner has announced that plans are progressing satisfactorily for an out- 
standing reunion in Atlantic City. 


Thursday, June 2, will be devoted to administrative sessions and Fellowship 
Examinations. Councils and committees of the College will hold their annual 
meetings on that day. The Board of Regents and Board of Governors will 
meet jointly on Thursday morning, and the annual meeting of the Board of 
Regents will be held in the afternoon. These meetings are of prime importance 
to the College and its membership, as it is through the earnest and diligent 
work of its boards, its councils and its committees that the American College 
of Chest Physicians maintains its high standards and reputation for research 
and education in the field of diseases of the chest. I trust that every member 
of the College who is serving as a member of one of the councils or committees 
will make it a point to be present for the meetings and take an active part 
in the discussions. Members who are not serving on one of the councils or 
committees, but who have particular interest in the activities of any group, 
are cordially invited to join in the discussions. 


The annual administrative session at which the reports of the Treasurer, 
Historian, Executive Director and Committee on Nominations will be received, 
is to be held at 9 a.m. on Saturday morning, June 4. Elections of officers of 
the College for the year 1955-1956 will take place at the administrative session. 


On Saturday evening, June 4, the Annual Convocation of the College will 
be held, starting at 6:00 p.m. The cocktail party and Presidents’ Banquet will 
follow and the evening will conclude with dancing and entertainment. Follow- 
ing the pattern set at our last annual meeting in San Francisco, there will be 
no speeches at the Annual Presidents’ Banquet. 


The Ladies Reception Committee, under the chairmanship of Mrs. Irving 
Willner, has prepared an attractive program. Will you please bring this pro- 
gram to the attention of your lady. We trust that she will accompany you to 
Atlantic City and participate in the ladies activities. Our ladies have been 
an inspiration to us and have added much to the success of our meetings. Mrs. 
Hudson and I are looking forward to the pleasure of seeing you and your 
lady at our 21st Annual Meeting. 
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21st ANNUAL MEETING PROGRAM 


On the following pages we are pleased to present the scientific program 
for the 2lst Annual Meeting of the American College of Chest Physicians, to 
be held at the Ambassador Hotel, Atlantic City, New Jersey, June 2-5, 1955. 
In organizing this program your committee made every effort to incorporate 
all aspects of diseases of the chest and still leave more than the usual amount 
of time for discussion. 


In looking over the program, you will find many innovations which we trust 
will interest you. We wish to bring to your attention the Fireside Conferences, 
which are to be presented for the first time at this annual meeting. It has 
been the aim of the committee in organizing these Fireside Conferences, to 
make possble the discussion of a variety of timely topics. Our committee trusts 
that every member of the College will attend and participate in these conferences. 
They have been arranged so that everyone who wishes may take an active part 
in the discussion. A group of hosts will be on hand to direct the participants to 
the various tables. Informality and good fellowship will be the keynote of the 
evening's program. 


The popular round table luncheons will be presented again this year. Many 
new subjects will be discussed by prominent scientists and, here again, there 
will be adequate time permitted for audience participation. 


We call your special attention to the various symposia which have been organ- 
ized for the meeting. The moderators of the panels have been alerted to make 
certain that these subjects are thoroughly discussed by the panelists and the 
audience 


The committee suggests that you complete the coupon for the luncheons you 
wish to attend and for the Presidents’ Banquet. The demand for places at 
these functions is always far in excess of the number that can be accommo- 
dated. Our committee therefore urges that you please send in your reserva- 
tions as soon as possible. You will also find a coupon for hotel reservations 
on page XXV. 


Physicians who wish to enroll in the Seminars to be presented on Wednesday, 
June 1, should make application at an early date as facilities necessitate the 
acceptance of only a limited number. Preference, however, will be given to 
College members for these functions. 


Our committee regrets that not all physicians who desired to participate in 
the 21st Annual Meeting of the College were able to be given places on the 
program. However, we do appreciate their interest in writing to us concerning 
their work. 


The Committee wishes to express its thanks to the physicians who were kind 
enough to assist in the preparation of the scientific program and to the staff 
at the Executive Offices in Chicago whose assistance and cooperation have 
been invaluable. 


Committee on Scientific Program 


Burgess L. Gordon, Philadelphia, Pennsylvania, Chairman 
Albert H. Andrews, Jr., Chicago, Illinois, Vice-Chairman 
Alvan L. Barach, New York, N. Y. 
John F. Briggs, St. Paul, Minnesota 
Sumner 8. Cohen, Oak Terrace, Minnesota 


Alfred Goldman, Beverly Hills, California 
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SEMINARS 
Ambassador Hotel, Atlantic City 


The following seminars on diseases of the chest will be presented at the Ambassador 
Hotel on Wednesday, June 1, and are open to all physicians. The seminars have been 
accredited by the Board of Examiners for candidates for Fellowship in the College 
and preference will be given to members. 

The registration fee for each seminar, which consists of a series of four lectures, is 
$7.50. Registration must be made in advance and accompanied by the tuition fee; 
seating capacity is limited and reservations will be accepted in the order received. A 
coupon for this purpose will be found opposite page 355. Please indicate your preference 
by number. 


Wednesday, June |! 
Morning Sessions—9:00 a.m.—12:00 Noon 


AM-1 Diagnosis of Non-Tuberculous Pulmonary Conditions 


Moderator: Charles Hyman, Medical Director, Atlantic County Hospital for Tuberculous 
Diseases, Chief of Medical Service, Atlantic City Hospital, Atlantic City 


9:00 a.m. “Advances in X-ray Diagnosis” 
Paul S. Friedman, Instructor in Radiology, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 
Question and answer period 
“Bronchoscopic Approach in Diagnosis and Treatment” 
Charles M. Norris, Clinical Professor of Laryngology and Broncho- 
Esophagology, Department of Laryngology and Broncho-Esophagology, 
Chevalier Jackson Bronchoscopic Clinic, Temple University School of 
Medicine and Hospital, Philadelphia 
Question and answer period 
“Current Status of Hypersensitivity Diseases (Collegen Vascular 
Diseases)” 
Robert L. Mayock, Assistant Professor of Clinical Medicine (Diseases of 
the Chest), University of Pennsylvania School of Medicine, Philadelphia 
11:00 a.m. Question and answer period 
1:15 a.m. “Management of the Severe Asthmatic” 
Harry L. Rogers, Assistant Professor of Clinical Medicine, Jefferson 
Medical College, Physician-in-Charge, Allergy Out-Patient Department, 
Jefferson Hospital, Philadelphia 
11:45 a.m. Question and answer period 
12:00 noon Adjourn for lunch 


AM-2 The Physiologic Considerations of Pulmonary Disease 


Moderator: Thomas J. E. O'Neill, Associate Professor of Thoracic Surgery, Hahnemann 


Medical College, Assistant Professor of Surgery, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 

9:00 a.m. “The Significance of Dyspnea” 
Roger H. L. Wilson, Clinical Instructor in Medicine, 
University of California Medical Center, San Francisco 
Question and answer period 
“Evaluation of Pulmonary Function Techniques” 
Richard L. Riley, Associate Professor of Environmental Medicine and 
Medicine, Johns Hopkins University School of Medicine and Hospital, 
Baltimore 
Question and answer period 
“Diagnostic Values of Cardiac Catheterization” 
Richard T. Catheart, Associate Professor of Medicine, Jefferson Medical 
College, Philadelphia 

11:00 a.m. Question and answer period 

11:15 a.m. “Advances in Inhalation Therapy” 
Hylan A. Bickerman, Associate in Medicine, Columbia University College 
of Physicians and Surgeons, Research Fellow and Assistant Visiting, 
Columbia Research Service, New York City 
Question and answer period 
Adjourn for lunch 
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Wednesday, June 1, Seminars (continued) 
Afternoon Sessions—2:00 p.m.—5:00 p.m. 


PM-1 Pulmonary Tuberculosis 


Moderator: James 8. Edlin, Associate Clinical Professor of Medicine, New York Medical 
College, Tuberculosis Division, City Hospital, Manhattan General Hospital 
Tuberculosis Service, New York City 


2:00 p.m. “The Selection of Anti-Microbial Drugs for Patients of Different 
Categories” 
Edward H. Robitzek, Director of Medicine, Sea View Hospital, Staten 
Island Hospital, Staten Island 
:30 p.m. Question and answer period 


2:45 p.m. “Present Status of Collapse Therapy; Medical and Surgical” 
Robert V. Cohen, Assistant Professor of Medicine, Temple University 
School of Medicine, Philadelphia 

3:15 p.m. Question and answer period 


40 pm. “Pulmonary Resection; Selection of Patients and Results” 
Herbert C. Maier, Assistant Clinical Professor of Surgery, Columbia 
University College of Physicians and Surgeons, Director of Surgery. 
Lenox Hill Hospital, New York City 


00 p.m. Question and answer period 
15 p.m. “Comments on the Past and Present Methods of Prevention and 
Treatment” 


Jacob J. Kirshner, Associate in Medicine, Jefferson Medical College, 
Philadelphia, Medical Director, Eagleville Sanatorium, Eagleville, 
Pennsylvania 


4:45 p.m. Question and answer period 


5:00 p.m. Adjourn to visit exhibits 


Cardiology 


Moderator: Joseph Keiserman, Instructor in Medicine, 
Jefferson Medical College, Philadeiphia 


00 pm. “The Use of Angiocardiography in Congenital Heart Disease” 


George P. Keefer, Instructor in Radiology, University of Pennsylvania 
School of Medicine, Assistant Professor of Radiology, Woman’s Medical 
College; Eva F. Fox, Associate in Medicine, Clinical Instructor in Radiology, 
Hospital of the Woman's Medical College, Philadelphia 


2:30 p.m. Question and answer period 


2:45 p.m. “Pathologic Physiology of Hypertension” 


Louis A. Soloff, Clinical Professor of Medicine, Temple University School 
of Medicine, Philadelphia 


3:15 p.m. Question and answer period 


:30 p.m. “Management of Advanced Coronary Artery Disease” 
Samuel Bellet, Professor of Clinical Cardiology, University of Pennsyl- 
vania Graduate School of Medicine, Director, Division of Cardiology, 
Philadelphia General Hospital, Philadelphia 


00 p.m. Question and answer period 

:15 p.m. “Newer Concepts in the Diagnosis and Treatment of Rheumatic Fever” 
William I. Gefter, Associate Professor of Medicine, Woman's Medical 
College, Philadelphia 


:45 p.m. Question and answer period 


:00 p.m. Adjourn to visit exhibits 
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SCIENTIFIC PROGRAM 


Thursday, June 2 
7:55 p.m.—Scientific Session 


William A. Hudson, President, American College of Chest Physicians, 
Detroit, Michigan, Chairman 

James H. Stygall, President-Elect, American College of Chest Physicians, 
Indianapolis, Indiana, Co-Chairman 


° 8:00 p.m.—"“Evolution of the Chest Specialist” 
Burgess L. Gordon, Chairman, Committee on Scientific Program, American 
College of Chest Physicians, President and William J. Mullen Professor of 
Medicine, Woman's Medical College, Philadelphia 


8:10 p.m.—The Selman Waksman Lecture 


Sponsored by the New Jersey Chapter, American College of Chest 
Physicians 

“Modern Concepts of Tuberculosis Therapy” 

Sir Geoffrey Todd, Medical Superintendent, King Edward VII Sanatorium, 
Civilian Consultant in Diseases of the Chest to the Royal Air Force; Hon. 
Consultant in Tuberculosis to the British Army; Consulting Physician to 
the Red Cross Hospital for Officers (Putney, London), Vice President, 
British Tuberculosis Association, Sussex, England 


Symposium 
“What is Causing the Increase of Cancer of the Lung?” 


Moderator: Edgar Mayer, Clinical Professor of Medicine, New York University 
Graduate School of Medicine, New York City 


8:30 p.m. Introduction 


8:35 p.m. “Disclosure of Cancer in X-ray Surveys” 

Katharine R. Boucot, Professor of Preventive Medicine and Clinical 
Professor of Medicine, Woman's Medical College, Chief, Division of 
Chronic Diseases of the Chest, Philadelphia General Hospital, Philadelphia 


“Is Cancer Due to Cigarette Smoking?” 
Alton Ochsner, The William Henderson Professor of Surgery and Chairman 
of the Department of Surgery, Tulane University of Louisiana School of 
Medicine, Senior Visiting Surgeon and Surgeon-in-Chief, Tulane Surgical 
Service, Charity Hospital, Director, Section on Surgery, Ochsner Clinic 
and Ochsner Foundation Hospital, New Orleans 


“How About Air Pollution?” 
P John J. Phair, Professor of Preventive Medicine, University of Cincinnati 

College of Medicine; Maurice L. Thomson, Assistant Professor of Preventive 
Medicine, University of Cincinnati College of Medicine, Senior Lecturer (on 
leave), Department of Applied Physiology, London School of Hygiene and 
Tropical Medicine 


“The Anatomic Approach in Answer to the Question” 
Oscar Auerbach, Chief, Laboratory Service, Veterans Administration 
Hospital, East Orange, N. J., Associate Professor of Pathology, New York 
Medical College, New York City 


Panel discussion and questions from the floor 
Summarization by the moderator 


Adjournment 
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Friday, June 3 
8:55 a.m.—Scientific Seasion 


9:00 a.m. 


“Changes of Mechanics in Breathing in Different Body Positions” 

Ernst ©. Attinger, Research Fellow in Medicine, Tufts College Medical 
School, Chief Resident, Department of Inhalational Therapy, Boston City 
Hospital; Maurice 8. degal, Clinical Professor of Medicine, Tufts College 
Medical School, Director, Department of Inhalational Therapy, Boston City 
Hospital, Boston 


“The Cough Hazard” 

Andrew L. Banyai, Associate Clinical Professor of Medicine, Marquette 
University School of Medicine, Milwaukee, Wisconsin; Minas Joannides Jr., 
Senior Resident, Thoracic Surgical Service, Veterans Administration 
Hospital, Hines, Illinois 


Symposium on Pulmonary Emphysema 


Moderator: Edwin R. Levine, Assistant Professor of Clinical Medicine, 


noon 


Chicago Medical School, Chicago 


Introduction 


“Clinical Aspects” 


James Kieran, Clinical Instructor in Medicine (Diseases of the Chest), 
Stanford University School of Medicine, Oakland, California 


“Disturbances of Cardio-Pulmonary Function” 


Hurley L. Motley, Professor of Medicine and Director, Cardio-Respiratory 
Laboratory, University of Southern California, Los Angeles 


“The Role of the Diaphragm” 

Coleman B. Rabin, Assistant Clinical Professor of Medicine, Columbia 
University College of Physicians and Surgeons, New York City 
“Advances in Treatment” 

Alvan L. Barach, Clinical Professor of Medicine, Columbia University 


College of Physicians and Surgeons, Associate Attending Physician, 
Presbyterian Hospital, New York City 


Panel discussion and questions from the floor 
Summarization by the moderator 


Adjourn to visit exhibits 


ROUND TABLE LUNCHEON DISCUSSIONS (see pages 349, 350 and 351) 


2:00 p.m.—Scientific Session 


“The Silent Zone of the Human Heart” 


Myron Prinzmetal, Associate Professor of Medicine, University of Cali- 
fornia, Chief of Cardiology, City of Hope Hospital, Attending Physician, 
Cedars of Lebanon Hospital; Alfred Goldman, Chief of Professional 
Services, City of Hope Medical Center, Duarte, Chief, Thoracic and 
Cardiac Surgery, Cedars of Lebanon Hospital ; Rashid A. Massumi, 
Research Associate, Cedars of Lebanon Hospital; Louis Rakita, Research 
Associate, Cedars of Lebanon Hospital, Los Angeles 
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Friday, June 3 (continued) 


Symposium on Cardiac Manifestations in Chronic Pulmonary Disease 


Moderator: John F. Briggs, Associate Professor of Clinical Medicine, 
University of Minnesota Medical School, Minneapolis 


Introduction 


“Physiopathology” 


Julius H. Comroe, Jr., Professor and Chairman, Department of Physiology 
and Pharmacology, University of Pennsylvania Graduate School of 
Medicine; Isaac Ott, Professor of Physiology and Pharmacology, University 
of Pennsylvania Graduate School of Medicine, Philadelphia 


“Evaluation of Cardiac Function and Disability” 

Irving Mack, Clinical Assistant Professor of Medicine, Chicago Medical 
School, Associate Attending Physician, Chest Department, Michael Reese 
Hospital and Winfield Hospital, Research Associate, Department of 
Cardiovascular Research, Michael Reese Hospital, Chicago 


“Special Physiologic Treatment” 
Simon Dack, Lecturer in Medicine, Columbia University College of Physi- 
cians and Surgeons, Chief of the Cardiac Clinic, Mt. Sinai Hospital, 


New York City 


“General Cardiac Treatment” 


Arthur M. Master, Associate Clinical Professor of Medicine, Columbia 
University College of Physicians and Surgeons, Cardiologist, Mt. Sinai 


Hospital, New York City 


Panel discussion and questions from the floor 


Summarization by the moderator 


Adjourn to visit exhibits 


4:15 p.m.—Scientific Session 


“Fireside Conferences” 


Hoata 


Albert H. Andrews Jr., Chicago, Illinois 
Carl C. Aven, Atlanta, Georgia 

B. Guy Begin, Montreal, Canada 

Otto L. Bettag, Chicago, Illinois 

John F. Briggs, St. Paul, Minnesota 

John S. Chapman, Dallas, Texas 

Dean B. Cole, Richmond, Virginia 
Seymour M. Farber, San Francisco, Calif. 
M. Jay Flipse, Miami, Florida 

Carl H. Gellenthien, Valmora, New Mexico 
Alfred Goldman, St. Louis, Missouri 
Edward A. Greco, Portland, Maine 

Alvis E. Greer, Houston, Texas 

Edward W. Hayes, Monrovia, California 
Willard B. Howes, Detroit, Michigan 
William A. Hudson, Detroit, Michigan 
Hollis E. Johnson, Nashville, Tennessee 


Harold I, Kinsey, Toronto, Canada 
Donald R. McKay, Buffalo, New York 
Herman J. Moersch, Rochester, Minnesota 
Foster Murray, Brooklyn, New York 
Antonio Navarrete, Havana, Cuba 

James M. Odell, The Dalles, Oregon 
William E. Ogden, Toronto, Canada 

J. Winthrop Peabody, Washington, D. C. 
Charles K. Petter, Waukegan, I/linois 
Joseph C, Placak, Cleveland, Ohio 

Jaime F. Pou, Hato Rey, Puerto Rico 
Alfred A. Richman, New York, N. Y 
Frederick Slyfield, Seattle, Washington 
James H. Stygall, Indianapolis, Indiana 
W.C. Voorsanger, San Francisco, Calif. 
David H. Waterman, Knoxville, Tennessee 
Irving Willner, Newark, New Jersey 
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Friday, June 3, Fireside Conferences (continued) 
Subjects and Discussion Leaders 


“Emphysema” 
Alvan L. Barach, Clinical Professor of Medicine, Columbia University College of 


Physicians and Surgeons, Associate Attending Physician, Presbyterian Hospital, 
New York City 


“Coronary Artery Disease Surgery” 

Charles P. Bailey, Professor and Head of the Department of Thoracic Surgery, 

Hahnemann Medical College and Hospital, Philadelphia s 
“Fungus Infection” 


Andrew L. Banyai, Associate Clinical Professor of Medicine, Marquette University 
School of Medicine, Milwaukee, Wisconsin 


“Angiocardiography” 
Israel Steinberg, Assistant Clinical Professor of Medicine and Radiology, Cornell 
University Medical College, Assistant Radiologist, New York Hospital, Consultant, 
Veterans Administration Hospital, New York City; 

Charles T. Dotter, Professor of Radiology and Head, Department of Radiology, 
University of Oregon Medical School, Hospitals and Clinics, Portland 


“Chemotherapy” 
Karl H. Pfuetze, Clinical Professor of Medicine, University of Illinois College of 
Medicine, Medical Director and Superintendent, Chicago State Tuberculosis Sana- 
torium, Chicago 
“Ambulatory Treatment in Tuberculosis” 
George G. Ornstein, Associate Professor of Medicine, New York Medical College, 
Professor of Medicine (Chest Diseases), New York Polyclinic Hospital Medical 
School, New York City 
“Endocavitary Aspiration” 
Vincenzo Monaldi, Director, Institute Principi di Piemonte, University of Naples; 
Antonio Blasi, Institute Principi de Piemonte, Naples, Italy 
“Asthma in Children” 
Bret Ratner, Professor of Clinical Pediatrics and Head of Pediatric Allergy, New 
York Medical College, Director of Pediatrics, Sea View Hospital, New York City 
“The Congenital Heart” 
Daniel F. Downing, Associate Professor of Pediatrics, Hahnemann Medical College, 
Philadelphia 
“Collapse Therapy” 
Harold G. Trimble, Associate Clinical Professor of Medicine (Diseases of the Chest), 
Stanford University School of Medicine, Oakland 
“Bronchoesophagology” 
Chevalier L. Jackson, Professor and Head of the Department of Laryngology and 
Bronchoesophagology, Temple University School of Medicine, Philadelphia 
“Esophageal Management” 
Arthur 8. W. Touroff, Clinical Professor of Surgery, Columbia University College . 
of Physicians and Surgeons, New York City 
“Extrapleural Pneumothorax” 
Donato G. Alarcon, Professor of Clinical Medicine, National University of Mexico, 
Director, Sanatorium San Angel, Mexico City . 
“Bronchiectasis” 
Edwin R. Levine, Assistant Professor of Clinical Medicine, Chicago Medical School, 
Chicago 
on Carcinoma of the Lung” 
‘dgar Mayer, Clinical Professor of Medicine, New York University Graduate School 
of Medicine, New York City 
“Pulmonary Edema” 
Aldo A. Luisada, Associate Professor of Medicine, Chicago Medical School, Director, 
Division of Cardiology, Chicago Medical School and Mt. Sinai Hospital, Chicago 
“Immunity and Vaccination in Tuberculosis” 
Jay Arthur Myers, Professor of Medicine and Public Health, University of 


Minnesota Medical and Graduate Schools, Chief, Tuberculosis Service, Minneapolis 
General Hospital, Minneapolis 
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Friday, June 3, Fireside Conferences (continued) 


“Surgery in Lung Tumors” 
Richard H. Overholt, Clinical Professor of Surgery (Thoracic), Tufts College 
Medical! School, Director, Overholt Thoracic Clinic, Boston 


“Rheumatic Heart Disease” 
Arthur M. Master, Associate Clinical Professor of Medicine, Columbia University 
College of Physicians and Surgeons, Cardiologist, Mt. Sinai Hospital, New York 


“Rehabilitation in Pulmonary Disease” 
David A. Cooper, Professor of Clinical Medicine, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 


“Cardiac Function” 
John J. Sampson, Clinical Professor of Medicine, University of California School 
of Medicine, Chief of the Department of Medicine, Mt. Zion Hospital, San Francisco 


“Surgery of Heart Valves” 
Dwight E. Harken, Associate Clinical Professor of Surgery, Harvard University 
Medical School, Surgeon, Peter Bent Brigham Hospital, Boston 


“Excision in Tuberculosis” 
J. Maxwell Chamberlain, Associate in Surgery, Columbia University College of 
Physicians and Surgeons, Attending in Charge of Thoracic Surgery, Roosevelt 
Hospital, New York City 


“Pathology of Resected Lesions” 
Henry C. Sweany, Director of Research, Pathology and Allied Sciences, Missouri 
State Sanatorium, Mt. Vernon; 
Hawley H. Seiler, Director and Thoracic Surgeon, Tampa Tumor Clinic, Consultant, 
Thoracic Surgery, Veterans Administration Regional Office, Tampa 


“Pressure Breathing” 
Maurice 8S. Segal, Clinical Professor of Medicine, Tufts College Medical School, 
Director, Department of Inhalation Therapy, Boston City Hospital, Boston 


“Asthma” 
Leon Unger, Associate Professor of Medicine, Northwestern University Medical 
School, Attending Physician, Cook County and Wesley Memorial Hospitals, Chicago 


“Pulmonary Function” 
George R. Meneely, Associate Professor of Medicine, Vanderbilt University School 
of Medicine, Director, Research Laboratory and Radioisotope Unit, Veterans Ad- 
ministration Hospital, Nashville 


Aerosols’” 
Max 8S. Sadove, Professor of Anesthesiology and Head of the Division in Depart 
ment of Surgery, University of Illinois College of Medicine, Head, Division of 
Anesthesiology, Research and Educational Hospitals, University of Illinois, Chicago 


“Coin Shadows” 
Alfred Goldman, Chief of Professional Services, City of Hope Medical Center, 
Duarte, Chief of Thoracic and Cardiac Surgery, Cedars of Lebanon Hospital, 
Los Angeles 


“Rehabilitation in Cardiac Disease” 
Nathaniel E. Reich, Clinical Assistant Professor of Medicine, State University of 
New York College of Medicine, Associate Cardiologist, Jewish Sanatorium and 
Hospital for Chronic Diseases, Brooklyn, New York 
“Dust Diseases” 
Louis L. Friedman, Consultant in Chest Diseases, Veterans Administration, Tusca- 
loosa, South Highlands Infirmary, Jefferson-Hillman Hospital, Birmingham, Ala. 
“Positions and Incisions in Thoracic Surgery” 
Emil A. Naclerio, Chief, Thoracic Surgical Services, Harlem and Columbus 
Hospitals, New York City 


NOTE 


These conferences are informal and offer an opportunity for free discussion of many 
subjects of interest to our members. Discussion Leaders will be seated at tables with 
proper identification. Physicians may participate in the discussion of their choice, or 
move on to other discussions when and if they desire. Refreshments will be served to 
enhance good fellowship. 
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Saturday, June 4 


9:55 a.m.—NScientific Session, Section I 


Unrelated Papers on Pulmonary Diseases with Special Reference to 
Techniques for Diagnosis and Treatment 


Moderator: Sumner 8. Cohen, Assistant Medical Director, Glen Lake Sanatorium, 
Oak Terrace, Instructor, University of Minnesota, Minneapolis 


10:00 a.m. Introduction 


10:05 a.m. “Clinical and Laboratory Observations in Enzymatic Therapy” ‘ 
Seymour M. Farber, Associate Clinical Professor of Medicine, University 
of California School of Medicine; David A. Wood, Director, Cancer Re- 

search Institute; Samuel L. Pharr, Cancer Research Institute; John K. 

Frost, Instructor in Pathology, University of California Medical School, 

San Francisco 


“Intermittent Positive Pressure Therapy in Pediatrics” 
Roy F. Goddard, Director, Pediatrics Research Laboratory, The Lovelace 
Foundation, Albuquerque, New Mexico 


10:25 a.m. “Modern Therapy and Rehabilitation in Tuberculosis” 
Richard R. Trail, Medical Director, Papworth and Enhamalamein Village 
Settlements, London, England 


10:35 a.m. Questions from the floor 


10:50 am. “Tuberculosis and Pregnancy” 
Hollis E. Johnson, Associate Professor of Clinical Medicine, Vanderbilt 
University School of Medicine, Nashville 


11:00 a.m. “An Optimistic View of Surgery in Primary Cancer of the Lung” 

Richard H. Overholt, Clinical Professor of Surgery (Thoracic), Tufts 
College Medical School; Thoracic Surgeon, New England Deaconess 
Hospital, Director, Overholt Thoracic Clinic; James Bougos, Overholt 
Thoracic Clinic, Boston 


“The So-Called Tuberculoma: A Reappraisal” 
J. Winthrop Peabody, Jr., Instructor in Thoracic Surgery, Georgetown 
University School of Medicine; Edgar W. Davis, Professor of Thoracic 
Surgery, Georgetown University School of Medicine; Sol Katz, Adjunct 
Clinical Professor of Medicine, Georgetown University School of Medicine 
and George Washington Medical School, Chief, Division of Pulmonary 
Diseases, Department of Public Health, Washington, D. C. 


11:20 a.m. Questions from the floor 
11:40 a.m. Summarization by the moderator 


11:45 a.m. Adjourn to visit exhibits 
9:55 a.m.—Scientific Session, Section I 


Symposium on Cardiac Surgery 


Moderator: Charles P. Bailey, Professor and Head of the Department of Thoracic 
Surgery, Hahnemann Medical College, Director, Bailey Thoracic Clinic, Philadelphia 


10:00 a.m. “The Surgery of Patent Ductus and Coarctation of the Aorta” 

David H. Waterman, Chief, Thoracic Surgery, Fort Sanders Presbyterian 
Hospital, Attending Thoracic Surgeon, East Tennessee Tuberculosis Hos- 
pital, Knoxville General Hospital, Knoxville; William K. Rogers, Attend- 
ing Thoracic Surgeon, Fort Sanders Presbyterian Hospital, Knoxville 
General Hospital, East Tennessee Tuberculosis Hospital, Knoxville, 
Tennessee 


10:10 am. “Tetralogy of Fallot and Pulmonic Stenosis” 
John Storer, Director of the Department of Thoracic and Cardiovascular 
Surgery, Huron Road Hospital, East Cleveland 


10:20 a.m. “Interatrial Septal Defects” 

Robert E. Gross, William E. Ladd Professor of Child Surgery, Head of the 
Department, Children’s Hospital, Harvard University Medical School, 
Boston 
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Saturday, June 4 (continued) 


10:30 a.m. “Surgery of Mitral and Aortic Stenosis” 
Julian Johnson, Professor of Surgery, University of Pennsylvania School 
of Medicine and Graduate School of Medicine, Philadelphia 


10:40 a.m. “Open Cardiac Surgery: a) Hypothermia, b) Heart-Lung Apparatus, 
c) Cross-Circulation” 
John H. Gibbon, Jr., Professor of Surgery and Director of Surgical Re- 
search, Department of Surgery, Jefferson Medical College, Philadelphia 


10:50 a.m. Panel discussion and questions from the floor 
11:35 a.m. Summarization by the moderator 
11:45 a.m. Adjourn to visit exhibits 


12:00 noon ROUND TABLE LUNCHEON DISCUSSIONS (see pages 349, 350 and 
351) 


1:55 p.m.—Scientific Session, Section I 
Symposium 
Is Tuberculosis in the Bag? 


Moderator: Karl H. Pfuetze, Clinical Professor of Medicine, University of Illinois 
College of Medicine, Medical Director and Superintendent, 
Chicago State Tuberculosis Sanatorium, Chicago 


2:00 . Introduction 


2: . “Is the Virulence of the Tubercle Bacillus Changing?” 


Emil Bogen, Clinical Associate Professor, Department of Infectious Dis- 
eases, University of California (Los Angeles), Head Pathologist, Olive 
View Sanatorium, Olive View, California 


“Antimicrobial Therapy in Tuberculosis: Dosage; Resistance; and 
Termination of Treatment” 

James A. Wier (Col.), Chief, Pulmonary Disease Service, Fitzsimons 
Army Hospital, Denver 


“The Use of Cycloserine in the Treatment of Pulmonary Tuberculosis in 
Humans” 

Israel G. Epstein, Associate Clinical Professor of Medicine, New York 
Medical College, Assistant Director, Visiting Physician, Tuberculosis 
Service, Metropolitan Hospital, New York City 

“The Long-Term Results of Thoracoplasty Resection” 

J. Maxwell Chamberlain, Associate in Surgery, Columbia University Col- 
lege of Physicians and Surgeons, Director of Surgery, Brooklyn Thoracic 
Hospital, New York City 

Panel discussion and questions from the floor 

Summarization by the moderator 

Adjourn to visit exhibits 


The Future of the Tuberculosis Sanatorium 


Panel Discussion and Questions from the Floor 
Moderator: W. Edward Chamberlain, Professor and Head of the Department of 
Radiology, Temple University School of Medicine, Philadelphia 
Panel: 


Robert J. Anderson, Assistant Chief, Division of Special Health Services, U. 8. 
Public Health Service, Washington, D. C. 

Benson Bloom, Staff, Tucson Medical Center and St. Mary’s Hospital and Sana- 
torium, Tucson, Arizona 

Edward W. Hayes, Associate Professor of Thoracic Diseases, College of Medical 
Evangelists and Medical Director, Maryknoll Sanatorium, Monrovia, California 
Royal H. McCutcheon, Deputy Medical Director, Pennsylvania State Sanatorium, 
Hamburg, and Consultant, Diseases of the Chest, St. Luke's Hospital, Bethlehem, 
Pennsylvania 

Arthur B. Robins, Director, Bureau of Tuberculosis, New York City Department 
of Health, Visiting Physician, Triboro Hospital, New York City 


4:35 p.m. Adjourn to visit exhibits 
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Seturday, June 4 (continued) 
1:55 p.m.—Scientific Session, Section II 
Symposium 
Cardiovascular Research with Special Reference to Treatment 


Moderator: William Likoff, Associate Professor of Medicine, Hahnemann Medical 
College, Cardiologist, Bailey Thoracic Clinic, Philadelphia 


:00 p.m. Introduction 


2:06 p.m. “Treatment of Cardiac Arrythmias with Grave Prognostic Import” 
George E. Burch, Henderson Professor and Chairman of the Department F 
of Medicine, Tulane University School of Medicine, Physician and Chief, 

Division of Medicine, Tulane Unit, Charity Hospital, New Orleans 


2:20 p.m. Discussor: H. Easton McMahon, Assistant Clinical Professor of Medicine, 
New York Medical College, Lecturer (Cardiology), New York Polyclinic 
Post Graduate Medical School, New York City 


“Comparative Effects of Various Digitalis Glucosides in Heart Disease” 
Aldo A. Luisada, Associate Professor of Medicine, Director of the Division 
of Cardiology, Chicago Medical School; Christ Aravanis, Research Assist- 
ant; Luigi Cardi, Research Assistant, Chicago Medical School, Chicago 


2: p.m. Diseussor: Arthur Grishman, Instructor in Cardiology, Columbia Univer- 
sity College of Physicians and Surgeons, Mt. Sinai Hospital, New York 
City 


“The Over-Treatment of Apparent Sodium and Potassium Imbalance” 
Isidore S. Edelman, Associate Professor of Medicine, University of 
California School of Medicine, San Francisco 


p.m. Discussor: Harry L. Jaffe, Lecturer in Medicine, Columbia University 
College of Physicians and Surgeons, Assisting Attending Physician 
(Cardiology), Mt. Sinai Hospital, New York City 


Summarization by the moderator 


“Medical Therapy of Occlusive Arterial Disease” 
Walter F. Kvale, Consultant, Department of Medicine, Mayo Clinic, 
Associate Professor of Medicine, Mayo Foundation Graduate School, 
University of Minnesota, Rochester 


p.m. Diseussor: Hilton 8S. Read, Director, Intern and Resident Training, At- 
lantic City Hospital, and Ventnor Diagnostic Center, Atlantic City 


3:40 p.m. “The Techniques and Value of Vocational Guidance and Placement for 
the Cardiac Patient” 


Herman K. Hellerstein, Clinical Instructor of Medicine, Western Reserve 
University School of Medicine, Assistant Physician, University Hospitals ‘ 
of Cleveland 


p.m. Diseussor: William I. Gefter, Associate Professor of Medicine, Woman's 
Medical College, Philadelphia 


4:00 p.m. “Rehabilitation of the Cardiac Patient with Moderate Physical 
Limitations” 


Abraham Jezer, Associate Professor of Clinical Medicine, Albert Einstein 
College of Medicine, Attending Physician, Montefiore Hospital; Staff, 
Altro Workshops, New York City 


4:15 p.m. Discussor: Joseph Keiserman, Instructor in Medicine, Jefferson Medical 
College, Philadelphia 


4:20 p.m. Summarization by the moderator 


Adjourn to visit exhibits 
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Sunday, June 5 
8:55 a.m.—Scientific Session 


Moderator: 


9:00 a.m. 
2:05 a.m. 


9:20 a.m. 


9:35 a.m. 


9:50 a.m. 
10:15 a.m. 
10:20 a.m. 


10:30 a.m. 


Symposium 
Occupational Influences in Diseases of the Chest 
Edward C. Holmblad, Managing Director, Industrial Medical Association, 
Senior Attending Surgeon, St. Luke’s Hospital, Chicago 
Introduction 
“Characteristic Pathology of the Lungs” 


Gerritt W. H. Schepers, Director, The Saranac Laboratory, Saranac Lake, 
New York 


“The Heart” 

Richard S. Gubner, Associate Director of Medical Research, The Equitable 
Life Assurance Company, New York City 

“Estimation of Disability and Employability” 

Osear A. Sander, Associate in Medicine, Marquette University Medical 
School, Milwaukee County Hospital and Columbia Hospital, Milwaukee 


Panel discussion and questions from the floor 
Summarization by the moderator 
Adjourn to visit exhibits 


Lecture Series on Chest Diseases and Related Problems 


Moderator: John J. Sampson, Clinical Professor of Medicine, University of California, 
Chief of the Department of Medicine, Mt. Zion Hospital, San Francisco 


10:30 a.m. 
10:35 a.m. 


10:45 a.m. 


10:55 a.m. 


11:10 a.m. 


11:25 a.m. 


11:40 a.m. 
11:45 a.m. 


12:00 noon 


Introduction 

“Stimulating Opportunities for Research in Diseases of the Chest” 
Herman J. Moersch, Professor of Medicine, Mayo Foundation Graduate 
School, University of Minnesota, Chairman, Section of Internal Medicine, 
Mayo Clinic, Rochester 

“The Responsibility of the General Thoracic Surgeon in Cardiac Surgery” 
David J. Dugan, Clinical Instructor in Surgery, Stanford University 
School of Medicine, Oakland, California 

“Pheochromocytoma, Factors in the Accurate Pharmacologic Diagnosis” 
Grace M. Roth, Consultant, Department of Physiology, Associate 
Professor of Experimental Medicine (Mayo Foundation), Mayo Clinic; 
Walter F. Kvale, Consultant, Department of Medicine, Mayo Clinic, Asso- 
ciate Professor of Medicine, Mayo Foundation Graduate School, University 
of Minnesota, Rochester 

“The Management of Intractable Angina Pectoris” 

George R. Herrmann, Professor of Internal Medicine, Director, 
Cardiovascular Research Laboratory, Director, Heart Station, University 
of Texas Medical Branch, Galveston 

“How Effective are the Antibiotics against Tuberculosis?” 

Edward Dunner, Chief, Training and Standards, Tuberculosis Service, 
U. S. Veterans Administration, Washington, D, C. 

Summarization by the moderator 

Adjourn to visit exhibits 


ROUND TABLE LUNCHEON DISCUSSIONS (sce pages 349, 350 and 351) 


1:55 p.m.—Scientific Session 


Lecture Series on Chest Diseases and Related Problems (continued) 
Moderator: David B. Radner, Assistant Professor of Medicine, ae Medica! School, 


Director, Chest Department, Michael Reese Hospital, Chicago, 


:00 p.m. 
:05 p.m. 


edical Director, 
Winfield Sanatorium, Winfield, Illinois 


Introduction 


“Severe Crushing Injuries of the Chest: A New Method of Treatment 
with Continuous Hyperventilation by Means of Intermittent Positive 
Endotracheal Insufflation” 

Edward E. Avery, Associate in Surgery, Northwestern University Medical 
School; Ernst T. Morch, Professor of Anesthesiology, University of Chi- 
cago School of Medicine; Jerome R. Head, Assistant Professor of Surgery, 
Northwestern University Medical School; Donald W. Benson, Instructor in 
Anesthesiology, University of Chicago School of Medicine, Chicago 
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Sunday, June 5 (continued) 


2:15 p.m. “Physiological and Clinical Changes Following Closure of Atrial Septal 
Defects” 
Harry Goldberg, Assistant Professor of Medicine and Director, Cardio- 
Pulmonary Laboratory, Hahnemann Medical College and Hospital; 
Daniel F. Downing, Associate Professor of Pediatrics, Hahnemann 
Medical College, Philadelphia 
30 p.m. “Surgery and Supervoltage X-Ray Therapy of Cancer of the Lung” 
David P. Boyd, Thoracic Surgeon, Lahey Clinic, New England Baptist 
and New England Deaconess Hospitals; Carlton R. Souders, Staff, Lahey 
Clinic; Magnus I. Smedel, Staff, Lahey Clinic, Boston 
:40 p.m. “Tuberculosis Among Nurses” 
Jay Arthur Myers, Professor of Medicine and Public Health, University 
of Minnesota Medical and Graduate Schools, Chief, Tuberculosis Service, 
Minneapolis General Hospital, Minneapolis 
‘55 p.m. Discussion and questions from the floor 
:15 p.m. Summarization by the moderator 
3:25 p.m. Recess 


30 p.m. Diagnostic-Treatment Conference 


Moderator: Peter A. Theodos, Associate in Medicine, Jefferson Medical College, 
Chief, Diagnostic Clinic, Barton Memorial Division, Jefferson Medical College 
Hospital, Clinical Chief, Division of Tuberculosis, City of Philadelphia 


Panel: 


Internist (pulmonary) 
Harold G. Trimble, Associate Clinical Professor of Medicine (Diseases of the Chest), 
Stanford University School of Medicine, Oakland, California 


Internist (cardiology) 

George R. Herrmann, Professor of Internal Medicine, Director, Cardiovascular 
Research Laboratory, Director, Heart Station, University of Texas Medical Branch, 
Galveston 


Pathologist (cardiology) 
Peter A. Herbut, Professor of Pathology and Head of the Department, Director of 
Clinical Laboratories, Jefferson Medical College and Hospital, Philadelphia 


Physiologist 

George R. Meneely, Associate Professor of Medicine, Vanderbilt University School 
of Medicine, Director, Research Laboratory and Radioisotope Unit, Veterans 
Administration Hospital, Nashville 


Roentgenologist 

Jacob H. Vastine, Il, Professor of Radiology, Woman’s Medical College, Associate 
Professor of Radiology, University of Pennsylvania Graduate School of Medicine, 
Philadelphia 


Bronchoscopist 
Albert H. Andrews, Jr., Clinical Assistant Professor of Broncho-Esophagology, 
Department of Otolaryngology, University of Illinois College of Medicine, Chicago 


Surgeon (heart) 

Alfred Goldman, Chief of Professional Services, City of Hope Medical Center, 
Duarte, Chief, Thoracic and Cardiac Surgery, Cedars of Lebanon Hospital, 
Los Angeles 


Surgeon (lungs) 

Wilford B. Neptune, Associate, Overholt Thoracic Clinic, Staff Member, New 
England Deaconess Hospital, Carney Hospital, Cambridge City Hospital, 
Consultant, Brooklyn Veterans Hospital, New England Hospital, Boston 


The moderator will lead the discussion on two selected cases; one dealing basically with 
a pulmonary problem, and the other cardiac. The cases selected will represent problems 
commonly encountered in clinical practice and will afford an opportunity for lively dis- 
cussion. The panel will have been given only a few pertinent facts in advance and each 
case will be presented as if currently under treatment. As the case unfolds, discussion 
will ensue as to the probable diagnosis, treatment and errors of omission or commission. 
Discussion from the floor will be invited. 


| = . : 


Vol 


XXVII 2ist ANNUAL MEETING 


ROUND TABLE LUNCHEONS 


Friday, June 3 


“Management of the Emphysematous Patient with Bronchial Asthma” 

Ethan Allan Brown, Associate Professor of Pediatrics, Tufts College Medical 

School, Physician-in-Chief, Allergy Section, Boston Dispensary, New England 

Medical Center, Boston; 

4. H. Russakoff, Associate Professor of Clinical Medicine, Medical College of 

Alabama, Acting Chief of Tuberculosis, Veterans Hospital, Birmingham 

Moderator: Alvan L. Barach, Clinical Professor of Medicine, Columbia University 
College of Physicians and Surgeons, Associate Attending Physician, 
Presbyterian Hospital, New York City 


“Pulmonary Mycosis” 

Michael L. Furcolow, Associate Clinical Professor of Medicine, University of 

Kansas School of Medicine, Medical Director and Medical Officer in Charge, 

University of Kansas Medical Center, Kansas City, Kansas; 

Alvis E. Greer, Clinical Professor of Medicine, Baylor University College of 

Medicine, Houston, Texas 

Moderator: David J. Reisner, Visiting Physician, Sea View Hospital, Consulting 
Physician, Hospitals of the Department of Correction, New York City 


“Management of Tuberculosis in the Elderly Patient” 

Kenneth G. Bulley, Medical Director and Superintendent, Kane County Springbrook 

Sanitarium, Aurora, Illinois; 

Sol Katz, Chief, Division of Pulmonary Diseases, Department of Public Health, 

District of Columbia General Hospital, Adjunct Clinical Professor of Medicine, 

Georgetown University School of Medicine, and George Washington Medical 

School, Washington, D. C. 

Moderator: Harold G. Trimble, Associate Clinical Professor of Medicine (Diseases 
of the Chest), Stanford University School of Medicine, Oakland, 
California 


“Pulmonary Complications in General Surgery” 

Henry L. Dorfmann, Senior Clinical Chest Physician, Mt. Sinai Hospital, Attending 

Physician, Gouverneur Hospital, New York City; 

Max S. Sadove, Professor of Anesthesiology and Head of the Division in the 

Department of Surgery, University of Illinois College of Medicine, Head, Division 

of Anesthesiology, Research and Educational Hospitals, University of Illinois, 

Senior Consultant in Anesthesiology, Veterans Hospital, Hines, Illinois; 

Peter A. Theodos, Associate in Medicine, Jefferson Medical College, Chief, 

Diagnostic Clinic, Barton Memorial Division, Jefferson Medical College Hospital, 

Clinical Chief, Division of Tuberculosis, City of Philadelphia 

Moderator: Edward M. Kent, Associate Professor of Surgery, University of 
Pittsburgh School of Medicine, Pittsburgh 


“Bronchogenic Carcinoma: What Should be Done with the Suspect Cases?” 

Jonathan F. Meakins, Lecturer, McGill University, Associate Physician, Royal 

Victoria Hospital, Montreal, Canada; 

Richard H. Overholt, Clinical Professor of Surgery (Thoracic), Tufts College 

Medical School, Thoracic Surgeon, New England Deaconess Hospital, Director, 

Overholt Thoracic Clinic, Boston 

Moderator: David Ulmar, Associate Clinical Professor of Medicine, New York 
University Post Graduate Medical School, New York City 


“Pericarditis” 

George R. Herrmann, Professor of Internal Medicine, Director, Cardiovascular 

Research Laboratory, Director, Heart Station, University of Texas Medical 

Branch, Galveston; 

William H. Thomas, Assistant Clinical Professor of Medicine, University of 

California School of Medicine, San Francisco 

Moderator: William Likoff, Associate Professor of Medicine, Hahnemann Medical 
College, Cardiologist, Bailey Thoracic Clinic, Philadelphia 


349 

A-2 

A-4 

A-s 

A-6 

3 


350 


AMERICAN COLLEGE OF CHEST PHYSICIANS March, 1966 


Saturday, June 4 


8-1 


“Mass X-Ray Surveys; A Review of their Strength and Faults” 

Edward A. Piszezek, Associate Professor and Chairman of the Department of 

Preventive Medicine and Public Health, Stritch School of Medicine of Loyola 

University, Associate Professor of Public Health, University of Illinois College 

of Medicine, Executive Director, Suburban Cook County Tuberculosis Sanitarium 

District, Chicago; 

Clarence M. Sharp, Director, Bureau of Tuberculosis Control, Florida State Board 

of Health, Consultant in Chest Diseases, Duval Medical Center, Jacksonville 

Moderator: Robert J. Anderson, Assistant Chief, Division of Special Health 
Services, U. S. Public Health Service, Washington, D. C. 


“Pressure Breathing Therapy; Positive and Negative Techniques” 

Hurley L. Motley, Professor of Medicine and Director, Cardio-respiratory Labora- 

tory, University of Southern California, Los Angeles; 

Maurice 8. Segal, Clinical Professor of Medicine, Tufts College Medical School, 

Director, Department of Inhalation Therapy, Boston City Hospital, Boston 

Moderator: George R. Meneely, Associate Professor of Medicine, Vanderbilt 
University School of Medicine, Director, Research Laboratory and 
Radioisotope Unit, Veterans Administration Hospital, Nashville 


“Radioisotopes in Pulmonary Disease” 


R. Drew Miller, Consultant in Internal Medicine and Diseases of the Chest, Mayo 
Clinie and Rochester Methodist Hospital, Instructor, Mayo Foundation Graduate 
School, University of Minnesota, Rochester; 


Bernard Roswit, Chief, Radiotherapy Department, Director, Radioisotope Unit, 


Veterans Administration Hospital, Bronx, New York 


Moderator: ANan Hurst, Assistant Clinical Professor of Medicine, University 
of Colorado Medical Center, Denver 


“Mitral Surgery; indications and Results” 

Robert P. Glover, Clinical Professor of Thoracic Surgery, Hahnemann Medical 

College, Instructor in Surgery, Temple University School of Medicine, Philadelphia; 

David Scherf, Professor of Clinical Medicine, New York Medical College, New 

York City 

Moderator: Laurence H, Rubenstein, Department of Surgery, Chicago Medical 
School, Adjunct Thoracic Surgeon, Michael Reese Hospital, Consultant 
Thoracic Surgeon, Illinois State Hospitals, Chicago 


“Respiratory Acidosis: Recognition and Treatment” 


Bruce Armstrong, Chief, Pulmonary Function Laboratory, Veterans Administra- 
tion Hospital, Baltimore; 

Edwin R. Levine, Assistant Professor of Clinical Medicine, Chicago Medical 
School, Chicago 


Moderator: Alexander Libow, Associate Attending Physician, Diseases of the 
Chest, Mt. Sinai Hospital, Miami Beach, Florida 


“Neon-Malignant Esophageal Disease” 

Leon H. Collins, Jr., Associate in Medicine, University of Pennsylvania School of 

Medicine, Visiting Physician, Philadelphia General Hospital, Philadelphia; 

Kenneth A. Wood, Associate Attending Physician, Grace Hospital and Detroit 

Chest and General Hospital, Detroit 

Moderator: Paul H. Hollinger, Professor of Bronchoesophagology, Department of 
Otolaryngology, University of Illinois College of Medicine, Chicago 
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“Smog” 
Emil Bogen, Clinical Professor of Infectious Diseases, University of California 
(Los Angeles), Head Pathologist, Olive View Sanatorium, Olive View, California; 
Heinrich Brieger, Professor and Director, Division of Industrial Medicine, 
Jefferson Medical College, Philadelphia 
‘ Moderator: George Piness, Associate Clinical Professor of Medicine, University 
of Southern California, Consultant, Long Beach Veterans Administra- 
tion Hospital, Barlow Sanatorium, Los Angeles 


“Does a Positive Tuberculin Test Present an indication for Treatment?” 

Milton I. Levine, Associate Professor of Pediatrics, Cornell University Medical 

College, Associate Attending Pediatrician and Director of the Children’s 

Pulmonary Clinic, New York Hospital, New York City; 

James J. Waring, Professor Emeritus of Medicine, Colorado University School of 

Medicine, Denver 

Moderator: Julius Novak, Associate Professor of Medicine, Chicago Medical 
School, Medical Director, Chicago and Cook County Tuberculosis 

Institute, Chicago 


“Cor Pulmonale” 
Arthur C. DeGraff, Samuel A. Brown Professor of Therapeutics, New York 
University College of Medicine, Chief, New York University Cardiac Clinic, 
New York City; 

Stephen R. Elek, Assistant Clinical Professor of Medicine, University of Southern 
California, Los Angeles 

Moderator: John H. Seabury, Associate Professor of Medicine, Louisiana State 
University School of Medicine, Director, Lung Station, Charity Hos- 
pital of Louisiana, New Orleans 


“The Place of Surgery in the Treatment of Coronary Artery Disease” 
Edward E. Avery, Associate in Surgery, Northwestern University Medical School, 
Chicago; 

Samuel A. Thompson, Associate Professor of Surgery, New York Medical College, 
Director, Thoracic Surgery, Metropolitan Hospital, New York City 


Moderator: John F. Briggs, Clinical Associate Professor (Internal Medicine), 
University of Minnesota Medical School, Minneapolis 


“Diagnosis and Surgical Treatment of interatrial Septal Defects” 
Osler Abbott, Assistant Professor of Surgery, Chief, Division of Thoracic Surgery, 
Emory University Clinic and School of Medicine, Emory University, Georgia; 
Henry Swan, Professor of Surgery and Head of the Department, University of 
’ Colorado School of Medicine, Denver 
Moderator: Benjamin M. Gasul, Clinical Associate Professor of Pediatrics, Uni- 
versity of Illinois School of Medicine, Director, Cardio-physiology 
Department, Cook County Children’s Hospital, Chairman, Department 
of Pediatrics, Presbyterian Hospital, Chicago 


“What Should we do with Empty Beds in the Tuberculosis Sanatoria?”’ 

Leonard C. Evander, Assistant Medical Director, Niagara Sanatorium, Lockport, 

New York; 

Abel Froman, Tuberculosis Consultant, Manteno State Hospital, Chicago; 

Charles F. Taylor, Superintendent and Medical Director, State Sanatorium for 

Tuberculosis, Norton, Kansas 

Moderator: 1. D. Bebrowitz, Associate Professor of Clinical Medicine (Chest 
Diseases), Albert Einstein College of Medicine, Visiting Physician 

(Chest Diseases), Bronx Municipal Hospital Center, New York City 
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ADMINISTRATIVE SESSIONS 


Wednesday, June 


8:00 a.m. 
2:00 p.m. 
3:00 p.m. 


Registration (there is no registration fee) 
Committee on Cancer 
Meeting, Executive Council 


Thursday, June 2 


9:00 
:00 

9:00 
:00 


m. 
m. 
m. 
m. 
m. 
m. 
m. 


noon 


2:00 p.m. 
2:00 p.m. 


4:00 p.m. 


Joint Meeting, Board of Governors and Board of Regents 
Committee on Occupational Diseases of the Chest 
Committee on Resident Fellowships 
Committee on Scientific Program 
Sections, Committee on Cardiovascular Disease 
Committee on College Chapters 
Board of Examiners 
Council on Undergraduate Medical Education 
Committee on Undergraduate Medical Education 
Committee on Motion Pictures 
Committee on Audiovisual Aids 
Committee on College Essay Award 
Council on Postgraduate Medical Education 
Council on Public Health 
Committee on Indian Affairs 
Committee on Liaison with State and County Medical Societies 
Committees of the Council on Research 
Non-Surgical Therapy 
Pulmonary Surgery 
Bronchoesophagology 
Chemotherapy and Antibiotics 
Physiologic Therapy 
Bronchial Asthma 
Committees of the Council on Hospitals 
Standards and Accreditation 
Rehabilitation 
Hospital Statistics 
Institutions 
Psychosomatic Aspects 


LUNCHEON, 11th ANNUAL COLLEGE CONFERENCE 

(Open to all members of the College) 

William A. Hudson, Detroit, Michigan, President, presiding 

Awarding of Certificates of Merit to Past-Presidents of College Chapters 
“Our College Chapters” 

Alvis E. Greer, Houston, Texas, Chairman, Committee on College Chapters 
“Undergraduate Teaching of Diseases of the Chest” 

Theodore H. Noehren, Buffalo, New York, Vice-Chairman, 

Council on Undergraduate Medical Education 


Annual Meeting, Board of Regents 
Council on Hospitals and Committees 


OPEN FORUM, COUNCIL ON HOSPITALS 

Charles A. Brasher, Mt. Vernon, Missouri, Chairman, presiding 

Medical Director, Missouri State Sanatorium 

“Minimum Requirements and Adequate Pay Scales for Sanatorium 

Personnel” 

Moderator: Edward A, Piszezek, Executive Director, Suburban Cook 

County Tuberculosis Sanitarium District, Hinsdale, Illinois 

Panel; Harold G, Curtis, Cleveland, Ohio, Medical Director, Sunny Acres 
Hospital and Charles W. Scott, Burkeville, Virginia, Medical 
Director, Piedmont Sanatorium 


Discussion from the floor 
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Thursday, June 2 continued 


4:00 p.m. Committee on Insurance 
4:00 p.m. Council on Undergraduate Medical Education 
Committee on Undergraduate Medical Education 
Committee on Motion Pictures 
Committee on Audiovisual Aids 
Committee on College Essay Award 
4:00 p.m. Council on Postgraduate Medical Education 
4:00 p.m. Council on Public Health 
Committee on Indian Affairs 
Committee on Liaison with State and County Medical Societies 


6:00 p.m. DINNER MEETING, COUNCIL ON RESEARCH 
Open to all members of the College 


Friday, June 3 

4:00 p.m. Editorial Board 

5:00 p.m. Committee on College Lectureships 
5:00 p.m. Committee on Nominations 


Saturday, June 4 


9:00 am. Administrative Session 
Report of the Historian 
Report of the Treasurer 
Report of the Executive Director 
Report of the Committee on Nominations 
Election of Officers 


Sunday, June 5 
4:00 p.m. Meeting, Board of Regents 
6:30 p.m. Dinner Meeting, Joint Committee on Chest X-Ray 


SOCIAL ACTIVITIES 
June 4 
Annual Convocation (Formal) 
Cocktail Party (sponsored by The Panray Corp., New York City) 
Annual Presidents’ Banquet 


Dancing and Entertainment 
Sponsored by the New Jersey Chapter of the College 


LADIES ACTIVITIES 
June 2 
4:00 p.m. Tea and Reception, The Shelbourne Hotel 


Friday, June 3 
12:00 noon Luncheon, The Ambassador Hotel 
8:00 p.m. Theater Party 


Saturday, June 4 

6:00 p.m. Annual Convocation (Formal) 
7:00 p.m. Cocktail Party 

7:30 p.m. Annual Presidents’ Banquet 
9:30 p.m. Dancing and Entertainment 


Sunday, June 5 


12:00 noon Brunch, The Traymore Hotel 


4 
Saturday, ; 

6:00 p.m. 
7:00 p.m. 

7:30 p.m. 

9:30 p.m. 
) 
T 


MOTION 
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PICTURE PROGRAM 


“Surgical Correction of Aortic Stenosis” 


Charles P. Bailey and Houck E. Bolton, Bailey Thoracic Clinic, 


Philadelphia, Pennsylvania 


“The Use of Shunts in Aortic Arch Disease” 


J. Maxwell Chamberlain, Fort Hamilton Veterans Hospital and Roosevelt Hospital, 


New York City 


“Mechanical Factors Governing Expiratory Obstruction to Airflow” 
Howard G. Dayman, Chronic Disease Research Institute, 
University of Buffalo School of Medicine, Buffalo, New York 


“Treatment of Respiratory Conditions in Children” 
Roy F. Goddard, Pediatrics Research Laboratory, 
The Lovelace Foundation, Albuquerque, New Mexico 


“The Bronchopulmonary Segments. Part I: Anatomy and Bronchoscopy” 
Chevalier L. Jackson, John F. Huber and Charles M. Norris, 


Temple University School of Medicine, Philadelphia, Pennsylvania 


Pfizer Laboratories, Brooklyn, New York) 


“Tetralogy of Fallot” 


John C, Jones, University of Southern California School of Medicine, 
Los Angeles, California (Produced by E. R. Squibb & Sons, New York City) 


“Radical Surgery for Advanced Lung Cancer” 


Adrian Lambert, Columbia University College of Physicians and Surgeons, 


New York City 


“Direct Vision Intracardiac Curative Surgery for Congenital Heart Disease” 
C, Walton Lillehei, R. L. Varco, Morley Cohen and H. E. Warden, 
Department of Surgery, University of Minnesota Medical School, Minneapolis 


“The Genesis of the Electrocardiograph and Intramural! Electrocardiography” 


Myron Prinzmetal, Rexford Kennamer, Rashid A. Massumi and Alfred Goldman, 


City of Hope Medical Center and Cedars of Lebanon Hospital, 


Los Angeles, California 


“Gastroesophageal Resection for Carcinoma of the Lower Esophagus” 
Charles B. Puestow, Veterans Administration Hospital, Hines, Illinois 


“Postoperative Aerosol Therapy” 


Max 8. Sadove, and Reuben C. Balagot, University of Illinois College of Medicine, 
Chicago (Produced by Winthrop-Stearns, Inc., New York City) 


Air-Shields, Inc., 
Hatboro, Pennsylvania 

American Cystoscope Makers, Inc., 
New York, New York 

V. Ray Bennett and Associates, 
Los Angeles, California 

Burnitol Manufacturing Company, 
Boston, Massachusetts 

Warren E. Collins, Inc., Boston, 
Massachusetts 

Joseph K. Dennis Company, 
Chicago, Illinois 

Duncan Oxygen Therapy Company, 
Duncan, Oklahoma 

J. H. Emerson Company, 
Cambridge, Massachusetts 

Ethicon Suture Laboratories, 
New Brunswick, New Jersey 

E. Fougera and Company, Inc., 
New York, New York 

Grune & Stratton, Inc., 
New York, New York 

Irwin, Neisler and Company, 

Decatur, Illinois 


TECHNICAL EXHIBITORS—21st ANNUAL MEETING 


Eli Lilly and Company, 
Indianapolis, Indiana 

Linde Air Products Company, 
New York, New York 

S. E. Massengill Company, 
Bristol, Tennessee 

Mine Safety Appliances Company, 
Pittsburgh, Pennsylvania 

Mist O, Gen Equipment Company, 
Oakland, California 

National Cylinder Gas Company, 
Chicago, Illinois 

Pacific States Laboratories, 
San Francisco, California 

The Panray Corp., 
New York, New York 

Chas. Pfizer and Company, 
Brooklyn, New York 

George P. Pilling & Son Company, 
Philadelphia, Pennsylvania 

Sharp & Dohme, Inc., 
Philadelphia, Pennsylvania 

Smith, Kline & French Laboratories, 

Philadelphia, Pennsylvania 


March, 1965 


(Produced by 
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ADVANCE REGISTRATION FORM 


Urgent Notice 
By completing this form and returning it at once to the Executive Offices of the 
College in Chicago, you will avoid having to stand in line at the Registration 
Desk in Atlantic City. All of your credentials, as well as luncheon, banquet and 
other tickets, will be prepared in advance and awaiting your arrival at the hotel. 


Please complete both sides of this Advance Registration Form and mail promptly. 
Thank you. 


Please Print 


Name 


Address 


City. State 


Accompanied by 


Hotel 


Arrival date 


Departure date 


I am enclosing my check in the amount of $ for reservations 


as indicated on the reverse side of this form. 


Remarks 


Return this form to: 


Executive Offices 

American College of Chest Physicians 
112 East Chestnut Street 

Chicago 11, Illinois 


SEE PAGE XXV FOR HOTEL RESERVATION FORM 


Complete the coupon on reverse side 
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RESERVATION FORM 


Seminars, Wednesday, June 1 ($7.50 each) 


MORNING SESSIONS AFTERNOON SESSIONS 
9 a.m. - 12 noon 2:00 - 5:00 p.m. 


First choice A.M. First choice P.M. 
Second choice A.M. Second choice P.M. 


Please indicate choice by number as listed in program. 


Round Table Luncheons ($3.50 each) 
Friday, June 3 Saturday, June 4 Sunday, June 5 


First choice A- 
Second choice A- 
Third choice A- 


Please indicate choice by number as listed in program. 


Luncheon, 11th Annual College Conference ($3.50 each) 
Thursday, June 2 


I wish to reserve tickets for the Annual College 


Conference, Thursday noon, June 2. 


Presidents’ Banquet, Saturday, June 4 ($6.50 each) 


I wish to reserve tickets for the Presidents’ Banquet, 
Saturday, June 4. (Price includes cocktails, dinner, dancing and enter- 
tainment. All seats reserved.) 


Complete the coupon on reverse side 


NOTE: Please make checks payable to American College of Chest Physicians. 
Checks must accompany all requests for reservations and will be accepted in the 
order in which they are received. All tickets will be held for pick-up at the College 
Registration Desk, Ambassador Hotel, Atlantic City. 
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College Chapter News 


ALABAMA CHAPTER 


The second annual meeting of the Alabama Chapter will be held in Mont- 
gomery, April 20, preceding the meeting of the state medical association, 
April 21-24. The chapter will present the following program: 


“Tuberculosis and Pregnancy” 
Sydney Jacobs, New Orleans,, Louisiana 
Carcinoma of the Lung” 
John S. LaDue, New York, New York 
“Follow-up on Medically Treated Fibro-caseous Nodules” 
Raymond F. Corpe, Rome,, Georgia 
“Broncho-pulmonary Disease with Special Reference to Pulmo- 
nary Emphysema” 
Herman J. Moersch, Rochester, Minnesota 


FLORIDA CHAPTER 


The Florida Chapter will hold its seventh annual meeting at the Soreno Hotel, 
St. Petersburg, April 3, in conjunction with the annual meeting of the state 
medical association, April 3-6. The following program will be presented: 


9:00 a.m. Business Meeting 


9:45 a.m. Scientific Program 

“Carcinoma of the Esophagus” 
Nelson H. Kraeft, Tallahassee 

“Changing Laboratory Problems in Tuberculosis” 
Albert V. Hardy, Jacksonville 

“Bronchoplasty in Pulmonary Tuberculosis” 
Ivan C. Schmidt, West Palm Beach 

“Cardiac Contusions” 
W. Dean Steward and Fred Mathers, Orlando 


12:00 noon Luncheon 


2:00 p.m. “Mitral and Aortic Valvuloplasty” 

Maurice G. Buckles, Columbus, Ohio 

“Some Effects of Isoniazid Therapy in Tuberculous Diabetes” 
Henry Meyer, Tampa 

“Principles of Cardiac Catheterization” 
F. A. Hernandez, Miami 

“X-Ray Conference” 
(those in attendance are requested to bring x-rays for discus- 
sion after presenting a brief and pertinent clinical history). 


OHIO CHAPTER 


The Ohio Chapter will meet in Cincinnati, April 20, in conjunction with the 
annual meeting of the state medical association. The chapter will present the 
following program: 

“Experimental Unilateral Pulmonary Artery Occlusion in Man, 
with Clinical Implications” 
Bernard L. Brofman, Cleveland 
“The Metabolism of Isoniazid” 
J. Park Biehl, Cincinnati 
“The Middle Lobe Syndrome” 
Laurence K. Groves, Cleveland 
“Surgical Significance of Chronic Mediastinal Lymphadenitis” 
Charles V. Meckstroth 
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NEW JERSEY CHAPTER 


The New Jersey Chapter will hold a luncheon meeting at the Ambassador 
Hotel, Atlantic City, April 18. Preceding the luncheon, the chapter will 
present the following scientific program in conjunction with the Chest Section 
of the New Jersey State Medical Society: 


10:00 a.m. “Diaphragmatic Hernia” 
Adrian M. Sabety and Arthur R. Abel, East Orange i 
“Indications and Contraindications for Coronary Operations and 
the Evaluation of Coronary Surgery” 
Nicholas A. Antonius, Newark 


“Surgery of Coronary Heart Disease” 
Alfred R. Henderson, Asbury Park 


“Extent of Thoracoplasty after Pulmonary Resection” 
Philip J. Kunderman, New Brunswick 


“Atypical Roentgen Configuration of Pleural Effusions” 
Emanuel Klosk and Arthur Bernstein, Newark 


“The Problem of Solitary Circumscribed, Dense, Pulmonary 
Lesions” 
Samuel Cohen and Frank Bortone, Jersey City 
“Acute Bronchopulmonary Suppuration: Therapy with Endo- 
scopic Application of Oleogenous Penicillin” 
A. Albert Carabelli, Trenton 
“Practical Testing of Pulmonary Function in the Cardio-Respira- 
tory Laboratories of St. Michael’s Hospital, Newark” 
Thomas J. Ormsby, Newark 


Motion Picture: “Technique of Fluoroscopy of the Chest” 
Paul K. Bornstein, Asbury Park and Irving J. Selikoff, Paterson 


MISSOURI CHAPTER 


The annual meeting of the Missouri Chapter will be held jointly with the Mis- 
souri Trudeau Society at the Hotel President, Kansas City, March 27, in conjunc- 
tion with the meeting of the Missouri State Medical Association. The following 
program will be presented: 


12:00 noon Luncheon 


1:00 p.m. “Recent Advances in Cardiovascular Surgery” 
Hector W. Benoit, Kansas City, Missouri 


“Human Infection with Atypical Acid Fast Organisms” 
(The Yellow Bacillus) 


I. “Clinical Manifestations” 
Lawrence E. Wood, Kansas City, Kansas 


Il. “Pathology and Bacteriology” 
Ann Pollak and Victor Buhler, Kansas City, Missouri 


“The Medical and Surgical Management of 
Pulmonary Histoplasmosis” 
Medical: Michael L. Furcolow, Kansas City, Kansas 
Surgical: John W. Polk, Mount Vernon, Missouri 


“Report on recent Veterans Administration meetings in Atlanta, 
Georgia, concerning chemotherapy for tuberculosis.” 


Speaker to be announced. 
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College News Notes 


SEA VIEW HOSPITAL APPOINTS NEW DIRECTOR OF MEDICINE 


On January 1, 1955, George G. Ornstein, M.D., F.C.C.P., after almost 25 years 
as Director of Medicine of Sea View Hospital, Staten Island, New York, advances 
to the position of Active, Honorary Consultant to the Medical Service. By election 
of the Medical Board, he is succeeded by Edward H. Robitzek, M.D., F.C.C.P., of 
Staten Island, New York. 


The breadth of Dr. Ornstein’s accomplishments and interests defy brief descrip- 
tion. His organizational skill was first demonstrated when he was called to assume 
control of Sea View in 1931. He assembled and trained a medical staff, induced 
top-notch consultants to join with him in establishing consultative facilities in 
all the ancillary services and set patterns in the medical care of the tuberculous 
which have been adopted throughout the world. In addition to these accomplish- 
ments, Dr. Ornstein has found time for independent research, teaching, lecturing, 
writing, and the meticulous day-to-day care of myriads of tuberculous patients. 

In his new consultatory capacity, Dr. Ornstein will continue his research, 
relieved of the time consuming problems of administration. Dr. Ornstein will 
also continue with his private practice in New York City. Sea View is grate- 
ful and looks forward to the continuation of his service as teacher, counsel and 
researcher for many years to come. 


NEW ANTIBIOTIC FOR TUBERCULOSIS 


Israel Epstein, M.D., F.C.C.P., Brooklyn, New York, presented a paper on a 
new antibiotic (Seromycin)* at the 14th Veterans Administration-Army-Navy 
Conference on the Chemotherapy of Tuberculosis in Atlanta, Georgia, on Feb- 
ruary 9. Dr. Epstein and his co-authors, Dr. K. G. 8S. Nair and Dr. Linn J. Boyd, 
revealed that Seromycin had been administered to 37 advanced cases of pulmonary 
tuberculosis over a three to four month period with the following results: 

36 patients showed clinical improvement. 

X-rays showed some improvement of the infected lung areas in 28 patients. 

30 patients gained in weight from 4 to 14 pounds over a 16-week period. 

Fever was reduced in all patients who had been febrile. 

Simple smears of sputum and gastric concentrates, previously positive for 

the tubercle bacillus in all subjects, tested negative in 30 patients. 

Twenty-nine of these cases were “chronic, far advanced, but active pulmonary 
cases which had failed to respond to intensive antimicrobial therapy during a 
year or more.” Five of these were so seriously ill that the doctors continued long- 
standing treatment with dihydrostreptomycin and isoniazid after starting the 
Seromycin, which was given in oral doses totaling 1.0 to 1.5 grams daily. A 
comparison with similar cases receiving Seromycin alone showed no apparent 
advantage for the three combined antibiotics. The other & patients had severe 
tuberculosis of recent origin. They previously had received no antimicrobial drugs. 
Each of these showed improvement in all five categories of valuation. 


Drs. Epstein, Nair, and Boyd, all of the Department of Medicine of the New 
York Medical College, conducted this clinical research in the Tuberculosis Division 
of Metropolitan Hospital, New York City. 

Seromycin has shown some toxicity, being withdrawn in four cases. On the 
basis of their preliminary study, Dr. Epstein and his associates conclude that 
Seromycin “exerts a powerful anti-tuberculosis effect.” 

Seromycin was discovered by Roger Harned and Eleanor Kropp, Commercial 
Solvents Corporation microbiologists. 

Dr. Israel Epstein will present a paper on Seromycin at the 21st Annual Meet- 
ing of the American College of Chest Physicians in Atlantic City on June 4, 1955. 

The Veterans Administration announced that it will conduct a pilot study of 
Seromycin's clinical effectiveness. These clinical tests will be expanded if the 
antibiotic appears to be as useful against tuberculosis as streptomycin, PAS 
and isoniazid. 


*Seromycin (Trademark, Eli Lilly and Company, Indianapolis, Indiana); generic 
name, Cycloserine. 
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CAN YOU ANSWER 
THESE VITAL 
PULMONARY 
FUNCTION 
QUESTIONS? 


@ Why is the ratio of residual air to 
total lung capacity so important? 


@ What three important tests comprise 
the ventilation factor (V. F.)? 


@ What is the aeration gradient, and 
what conditions alter it? 


@ Why is it important to evaluate the 
status of carbon dioxide? 


@ What percentage of residual air vol- 
ume indicates a severe degree of pul- 
monary emphysemia? 


@ What is the only accurate method of 
determining the degree of acidosis or 
alkalosis? 


@ Which factors are most often respon- 
sible for lowering arterial blood oxy- 
gen? 


@ Does (IPPB) for long periods of time 
produce increased amounts of residual 
air or distention of the lungs? 


NEW —JAN., 1955 REPRINT 
by MURLEY MOTLEY, Ph.D., M.D., 
hes the answers to the above questions 
and many more. Its title is “Physiology of 
Respiration with reference to Pulmonary 
Disease.” 


LIMITED SUPPLY—MAIL COUPON NOW 


WARREN £. COLLINS, INC. 
555 Huntington Avenve 
Boston 15, Mass. 


Gentlemen—Without obligation, please send 
me Dr. Motley's January reprint and litera- 
ture on the apparatus | have checked. 
Respirometer [ ] Gasometer 
Timed Double 

Vitel Bronchospirometer 


Dr. 


CALENDAR OF EVENTS 


NATIONAL AND 
INTERNATIONAL MEETINGS 


2ist Annual Meeting 
American College of 
Chest Physicians 
Ambassador Hotel 
Atlantic City, New Jersey 
June 2-5, 1955 


Fourth International Congress 
on Diseases of the Chest 
Council on International Affairs 
American College of 
Chest Physicians 
Cologne, Germany 
August 19-23, 1956 


POSTGRADUATE COURSE 


2nd New Jersey 


Postgraduate Course 
on Diseases of the Chest 


Essex House Hotel, Newark 
March 9, 15, 23, 30, 1955 
(four consecutive Wednesdays) 


CHAPTER MEETINGS 
Missouri Chapter 
Kansas City, March 27, 1955 


Florida Chapter 
St. Petersburg, April 3, 1955 


Tennessee Chapter 
Chattanooga, April 12, 1955 


New Jersey Chapter 
Atlantic City, April 18, 1955 


Alabama Chapter 
Montgomery, April 20, 1955 


Ohio Chapter 
Cincinnati, April 20, 1955 


Texas Chapter 
Forth Worth, April 24, 1955 


California Chapter 
San Francisco, April 30, 1955 
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THE MEETING OF THE YEAR! 


} 21st ANNUAL MEETING 

| AMERICAN COLLEGE OF 
CHEST PHYSICIANS 
Ambassador Hotel 

Atlantic City, New Jersey 

June 2 through 5, 1955 


104th ANNUAL MEETING 
AMERICAN MEDICAL 
ASSOCIATION 
Atlantic City 
June 6-10, 1955 


It is desirable that hotel reservations be completed at once for accommodations at 
the Ambassador Hotel, headquarters for the College meeting. If you plan to remain 
at the Ambassador Hotel for the meeting of the American Medical Association a de- 
posit is required in the amount of one day’s tariff, which will apply to Wednesday 
night, June 8. Deposit checks should be made payable to the Ambassador Hotel. 


PLEASE SEND THIS FORM TO THE AMBASSADOR HOTEL PROMPTLY 


AMBASSADOR HOTEL, ATLANTIC CITY, NEW JERSEY, U.S.A. 
Neme 
Address 
City State 


Arrival Date Departure Date 


Combination 
Single Room 2 doubles, 1 bath 
one person four persons 


$ 6.00 $16.00 
8.00 3 20.00 
10.00 ‘2 28.00 
12.00 
14.00 
16.00 
18.00 


a? 
Suite 
two persons 
0 $20.00 
36.00 
0 0 45.00 
Comments 
xx" 


100 Beds for Crippled Children 200 Beds for Tuberculosis 


ST. JOHNS SANITARIUM, Springfield, Ill. 
Complete in every detail. Rates low—because of the services of the 
Hospital Sisters of St. Francis. 


Medical Director Address 
DARRELL H,. TRUMPE, M.D. SISTER JUDINE, R.N., Supt. 


For the treatment of tuberculosis 
and diseases of the chest, situated 
near Colorado Springs in the heart 
of the Rockies. Ideal year-round 
climate. Individual apartments, 
with or without baths. Rates on 
request. 


For detailed information address 
HENRY W. MALY, MLD. Director 


Cragmor Sanatorium 
Colorado Springs, Colorado 


MARYKNOLL 


=| MONROVIA. CALIFORNIA 
| (MARYKNOLL SISTERS) 


A sanatorium for the treatment 
of tuberculosis and other diseases 
of the lungs. Located in the foot- 
hills of the Sierra Madre Moun- 
tains. Southern exposure. Ac- 
commodations are private, mod- 
ern and comfortable. General 
care of patient is conducive to 
mental and physical well being. 


SISTER MARY PIETA. B.N. 
Superintendent 


E. W. HAYES, MD. 
Medical Director 


When writing please mention Diseases of the Cheat 
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SPECIAL ISSUE ON CARCINOMA OF THE LUNG 
DISEASES OF THE CHEST, APRIL, 1955 


This special issue will contain many important articles by authorities in 
the field including ... 


Evarts A. Graham, St. Louis 
Richard H. Overholt, Boston 
Ornstein and Lercher, New York City 
Erik Ask-Upmark, Sweden 
Boucot and Sokoloff, Philadelphia 
Extra copies may be obtained at the single copy price of $1.50 by writing 


to DISEASES OF THE CHEST, 112 East Chestnut Street, Chicago 
11, Illinois, U.S.A. 


FOX RIVER SANITARIUM 


FOR THE TREATMENT OF PULMONARY TUBERCULOSIS 


Maintained by the Chicage Consumptive Aid 
Society — a Jewish charitable organization. 


JACOB J. MENDELSOHN, M.D., Medical Director 
For information write— 


CHICAGO CONSUMPTIVE AID SOCIETY 
220 5S. State Street - Chicage 4, Illineis - Swite 520 


ALUM ROCK SANATORIUM 


SAN JOSE, CALIFORNIA 
TELEPHONE CLAYBURN 8-4921 


A Non-Profit sanatorium for the treatment of tuberculosis 
and other diseases of the chest. 


Visiting Medical Staff 
Harold Guyon Trimble, M.D., Oakland 
Cabot Brown, M.D., San Francisco 
J. Lleyd Eaton, M.D., Oakland 
Buford H. Wardrip, M.D. Shane it 
“ayb 8.4921 slenroy N. Pierce, M.D., San Francisco 
Donald F. Rowles, M.D., Oakland 
Associate Medical Director James Kieran, M.D., Oakland 
C. Gerald Searborough, M.D. Robert Stone, M.D., Oakland 


William B. Leftwich, M.D., Oakland 


When writing please mention Diseases of the Cheat 
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MEDICAL SERVICE BUREAU 


Positions Wanted 


Physician, from Spain, age 34, now residing in Central America, nine years 
practice in tuberculosis, experienced in general and thoracic surgery, bron- 
choscopy, desires position in hospital or sanatorium in United States. Good 
knowledge of English. Please address all inquiries to Box 291B, American 
College of Chest Physicians, 112 East Chestnut Street, Chicago 11, Illinois. 


F.C.C.P., 34 years of age, family, desires clinic partnership or association. 
Available April or July, 1955. Graduate of University of Pennsylvania Medi- 
cal School, 4 years training in tuberculosis, completing 3 year fellowship in 
internal medicine, Mayo Clinic, with special interests in pulmonary diseases. 
Board qualified in internal medicine. Please address all inquiries to Box 292B, 
American College of Chest Physicians, 112 East Chestnut Street, Chicago 11, 
Illinois. 


Position wanted in field tuberculosis, any capacity. On staff of large 
sanatorium since 1938: chie , medical service, '41-'44; assistant superintendent 
since 44, Nearing retirement on reaching statutory age limit of 70. Native 
American, active, in good health, no dependents. Position and pay secondary. 
Address John M. Stanley, M.D., Assistant Superintendent, Glenn Dale Hospital, 
Glenn Dale, Maryland. 


Positions Available 


Applications are invited for positions of resident and assistant resident at 
Grace Dart Home Hospital, 6085 Sherbrooke Street, East, Montreal. This is 
a 147 bed tuberculosis hospital, approved by the Joint Commission on Hospital 
Accreditation and covers all aspects of medical and surgical treatment. Duties 
to commence July 1, 1955. Apply to Medical Director. 


Resident physician wanted for 160 bed tuberculosis hospital in pleasant rural 
setting. Available July 1. All medical and surgical therapy utilized. Salary 
range $325 to $425 plus partial maintenance for family. Tuberculosis experi- 
ence desirable but not essential. California license mandatory. Apply to 
Medical Director, Stony Brook Retreat, Keene, California. 


Staff physician wanted for 160 bed tuberculosis hospital in pleasant rural 
setting. Available July 1. All medical and surgical therapy utilized. Salary 
range $581 to $707 plus partial maintenance for family. Tuberculosis experi- 
ence desirable but not essential. California license mandatory. Apply to Medi- 
cal Director, Stony Brook Retreat, Keene, California. 


Medical Director wanted, North American graduate, five years tuberculosis 
experience, relatively new 100 bed tuberculosis hospital, Madisonville, Ken- 
tucky. Salary $10,000, complete maintenance. Apply: State Tuberculosis Hos- 
pital Commission, New State Office Building, Frankfort, Kentucky. 
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an {ESTABLISHED | dosage form 
of choice 

for |PROVED| broad-spectrum 
antibiotic therapy 


the first broad-spectrum antibiotic 


available in this convenient parenteral form 


for the treatment of a wide range 


of infections due to susceptible organisms. 


Supplied in single-dose vials. On reconstitution, 
each single dose contains: Crystalline 
Terramycin hydrochloride—100 mg. 
Magnesium chloride —5% 


Procaine hydrochloride —2% 


PFIZER LABORATORIES, Brooklyn 6, N. Y. 
Division, Chas. Phzer & Co., Ine. 
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Pfizer: 


IN TUBERCULOSIS CHEMOTHERAPY 


Buffered 
PARASAL”’ 


minimizes G.I. upset caused by 
ordinary P.A.S. preparations 


Better tolerance, reports the tablets (see dosage table). 
V.A.: “There seems to be Hence, Buffered ——— 

: better patient tolerance of is more economical «a 
effective this preparation than any convenient. 


P.A.S. Therapy Cher  Compotible with INH or SM. 


Buffered PARASAL is a 
More effective. All Buffered safe and effective link for 


| : 
cepted, fresh, domestic 
P.AS. to assure strict quale “ Maintained Therapevtic 
ity and dependability. bleed levels from 1 to, at 


17 Buffered PARASAL Sedium & Sugar Free for 
tablets 0.5 Gm. replace 24 geriatric patients and those 
Sodium P.A.S. 0.5 Gm. on restricted diets. 


DOSAGE EQUIVALENTS 


BUFFERED ‘PARASAL’ Reploces 
TABLETS, 0.5 Gm SODIUM PAS Yields 
(Sodium Free) TABLETS, 0.5 Gm. PAS 


16 22 8 Gm. 
7 24 6.5 Gm. 
18 25 9 Gm. 
20 28 10 «Gm. 
24 34 12 Gm. 


OTHER ‘PARASAL’ DOSAGE FORMS: 
@ Effervescent PARASAL tablets, 20 Gm. (P.AS.). 


@ Buffered PARASAL-INH tablets, a PAS-INH combine- 
tion containing 0.5 Gm. P.A.S. with either 12.5 mg. or 
20 mg. ISONIAZID PANRAY.® 

@ PARASAL SODIUM tablets, 0.69 Gm. (sod. P.A.S.). 


available at all pharmacies 
(1) VA. Quarterly Prog. on your prescription. 
Report, April '53 Write for samples, literature, 


(2) V.A. Quarterly Prog. complete information 
Report, Oct. 

Sele Conadion Distributors: 

Winley-Morris 

6579 Somerled Ave., CORP. 

Montreal 29, P.O. 


340 CAWAL STREET, NEW YORK 13, WY. 


© 1955 The Panray Corp, New York, patents applied for 
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